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Description 

BACKGROUND OF THE INVENTION 
Industrial Application Field 

[0001] The present invention relates to prevention of 
illegal copies of disc-like optical recording media and 
prevention of illegal install of information into informa- 
tion processing systems or the like, and more particu- 
larly to a method and system for preventing recorded 
music on optical disks, as well as projected images and 
various sorts of programs, such as game softwares 
(softs) and computer softwares, from being illegally cop- 
ied and utilized without permission of the copyrighters, 
and further relates to an optical recording medium inca- 
pable of copy. 

[0002] More particularly, the present invention relates 
to an information reproducing system, an information re- 
cording system, a method of manufacturing a disc-like 
optical recording medium, a disc-like optical recording 
medium and a method of preventing an illegal copy of 
a disc-like optical recording medium of the kind as de- 
fined in the preamble of claim 1 ,70, 74, 76, 87 and 88, 
respectively. 

Description of the Prior Art 

[0003] In recent years, optical disks are widely being 
employed in a variety of fields. The optical disks, are 
generally classified into record-possible RAM disks and 
record-impossible ROM disks, while the manufacturing 
cost of the RAM disks is from five times to ten times that 
of the ROM disks. Accordingly, the ROM disks tend to 
be chiefly used in applications that supply a large 
number of people with a large quantity of information, 
for example, an electronic publication application and a 
medium cost-limited application that supplies music 
softwares and projected image softwares. On the other 
hand, as obvious from CD-ROM game machines and 
CD-ROM contained personal computers, there is a 
need for a RAM function being incorporated into the 
ROM disks, as an extension is more being made to in- 
teractive use. Home-use systems seldom require a 
large RAM capacity, for which reason great interest is 
focused on the advent of a new medium concept capa- 
ble of realizing the three conditions: a small capacity 
RAM function, a large capacity ROM function, and a low 
cost. In addition, illegal duplicates of ROM disks such 
as CDs are recently put in the market so that the copy- 
righters suffer serious damage. Thus, a countermeas- 
ure has been needed for the duplicate prevention. More- 
over, a soft distribution method has come into wide 
spread use where a plurality of encrypted (enciphered) 
programs are incorporated into disks and decrypted (de- 
ciphered) through passwords, and for improving the se- 
curity of the password there is a need for a different ID 
number being recorded in each ROM. 



[0004] One possible way to realize this concept is that 
one magnetic recording layer is equipped on the rear 
surface of a ROM disk, in which case the formation cost 
of the recording layer is less than one-tenth that of the 

5 ROM disk itself, thus realizing a partial RAM disk without 
greatly raising the cost of the ROM disk. Actually, as dis- 
closed in Japanese Patent Laid-Open Nos. 56-163536, 
57-6446, 57- 21 2642, 2-1 79951 , in terms of ROM disks 
such as CD-ROM not having a cartridge, there have al- 

10 ready been proposed approaches wherein an optical re- 
cording section is provided on a front surface of a 
CD-ROM and a magnetic recording section is added on 
the rear surface thereof. In addition, Japanese Patent 
Laid-Open No. 60-70543 discloses an attempt to ac- 

15 complish magnetic recording by means of a combina- 
tion of a disk wherein, like optical disks of amorphous 
material, an optical recording section, made of a non- 
magnetic material, is placed on its surface and a mag- 
netic recording layer is located on its rear surface and 

20 a magnetic head which is equipped in a mechanical sec- 
tion facing the rear surface. 

[0005] On the other hand, for the duplicate preven- 
tion, only means is known which is made to manufacture 
a special disk through a special process, such as inten- 
ds tionally making a cut or openwork on the disk, so that 
difficulty is encountered to manufacture it without a spe- 
cial manufacturing apparatus. 

[0006] However, the aforesaid methods are merely 
based on a combination of a magnetic recording section 

30 and an optical recording section, while not containing 
the important requirements for definite realization of the 
equipment at all, such as the ways of avoiding the mu- 
tual interference between the optical recording section 
and magnetic recording section, permitting access to 

35 magnetic tracks with a simple arrangement, sharing a 
circuit, protecting magnetically recorded information on 
media from the external environment including magnet- 
ism and abrasion without the use of a cartridge, com- 
pressing information to be recorded in a RAM area, ac- 

40 celerating the access, and concretely making out a 
physical track format. 

[0007] Furthermore, in the prior art examples, disclo- 
sure is hardly made in terms of the ways of realizing a 
home-use partial RAM disk in a concrete form, such as 

45 the method of mass-producing media at a low cost, 
which is important in realization of the media, and the 
method of making the media conformable with the CD 
standards. Therefore, there remains a problem which 
arises with the conventional examples in that difficulty 

50 is experienced in concrete realization of media and sys- 
tems capable of home use. 

[0008] Documents EP-A-0 553 545, DE-A-4 308 680 
and EP-A-0 512 542 are concerned with a CD-ROM disc 
and security check method for the same, a method and 
55 system for the prevention of illegal use of optical discs 
and a data protecting microprocessor circuit for portable 
data storage means, as for example credit cards. In 
each of these three documents it is disclosed that two 
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different kinds of information must be compared with 
each other in order to obtain the intended copyright pro- 
tection. However, according to EP-A-0 553 545, a disc 
identifier read out from a disc is compared with data 
which is stored in a reproducing apparatus, while ac- 
cording to DE-A-4 308 680 the capacity of the RAM area 
of the disc is measured to be compared with a prede- 
termined amount which is stored in the reproducing ap- 
paratus. Thus, EP-A-0 553 545 and DE-A-4 308 680 on- 
ly disclose techniques for comparing data read out from 
a recording medium with another data restored in a re- 
producing or playback apparatus. 
[0009] According to EP-A-0 51 2 542, a program start 
address is stored in an auxiliary register. A comparator 
compares the contents of an address register with the 
contents of the auxiliary register in order to determine 
an illegal access in the case that the value of the address 
register is smaller than that of the auxiliary register. An- 
other comparator compares contents of a program 
counter with the contents of the auxiliary register in order 
to determine an illegal access in the case that the value 
of the program counter is greater than that of the auxil- 
iary register. Thus, with this known method it is checked 
whether the address is between a predetermined lower 
value and a predetermined upper value, and an illegal 
access is determined in the case that the address is out 
of the above-referenced range. This method does not 
work for pirate editions of a recording medium. Only the 
logic data is checked, so that a reproduction of recorded 
information from a pirate edition can not be prevented. 
[0010] EP-A-0553545 cited above is reflected by the 
preamble of claims 1 and 76. 

SUMMARY OF THE INVENTION 

[001 1 ] The present invention is for eliminating above- 
described problems, and it is therefore a first object of 
the present invention to provide a method, system and 
medium which can realize a ROM type partial RAM disk 
and system without the use of a cartridge like a 
CD-ROM. 

[0012] A second object of this invention is to provide 
a duplicate-preventing disk and system capable of pre- 
venting illegal duplicate through a way such as changing 
the physical arrangement of addresses, but not through 
the special method proposed heretofore. 
[0013] For achieving these purposes, according to the 
invention as defined in the claims, when an optical disk 
enters in a manufacturing step, first physical feature in- 
formation indicative of a physical feature including at 
least a two-dimensional pit arrangement or pit configu- 
ration is encrypted and optically or magnetically written 
in advance in such a manner as being distinguishable 
from the main information to be recorded in the optical 
disk, before, i.e., when being in reproduction, read out 
to be deciphered. At this reproduction, a physical feature 
of the optical disk is additionally measured to obtain sec- 
ond physical feature information. The second physical 



feature information is checked (collated) with the first 
physical feature information so as to make a decision 
as to whether or not a specific relationship is present 
therebetween. When the second physical feature infor- 

5 mation is not in the specific relation to the first physical 
feature information, the operation of a specific program 
read out from the optical disk is made to stop, the read- 
ing-out of the information is designed to stop afterwards, 
or a given process of the read information by a signal 

10 processing means is adapted to stop. 

[0014] That is, according to the present invention, 
there is provided an information reproducing system 
comprising means for rotationally driving a disc-like op- 
tical recording medium wherein information is recorded 

15 in the form of pits, an optical head for reading out the 
recorded information from said optical recording medi- 
um, head moving means for making said optical head 
movable radially on said optical recording medium, and 
signal processing means for processing the information 

20 read out through said optical head, said system being 
characterized by: 

first physical information detecting means for de- 
tecting, on the basis of information read out through 
25 one of said optical head and a magnetic head which 
scans a magnetic recording area, first physical fea- 
ture information which is representative of a physi- 
cal feature including at least one of a two-dimen- 
sional pit arrangement and a pit configuration on 
30 said optical recording medium and which is enci- 
phered and optically recorded on said optical re- 
cording medium or magnetically recorded on said 
magnetic recording area provided at a given area 
of said optical recording medium, at manufacturing 
35 of said optical recording medium; 

decryption means for deciphering the first physical 
feature information; 

means for measuring a physical feature of said op- 
tical recording medium to detect second physical 
40 feature information; 

check means for checking said second physical 
feature information with said first physical feature 
information to make a decision as to whether or not 
both are in a specific relation to each other; and 

45 

control means for, when the check means decides that 
said second physical feature information is not in the 
specific relation to said first physical feature information, 
stopping one of an operation of a specific program read 
50 out from said optical recording medium, the subsequent 
reading-out of information from said optical recording 
medium, and a given process of information, read out 
from the optical recording medium, the given process 
being practiced by said signal processing means, there- 
55 by protecting copyright of said information and/or pre- 
venting unauthorized use of said program. 
[0015] Moreover, according to the present invention, 
there is provided an information recording system for re- 
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cording main information by way of an arrangement of 
pits on or in an optical recording medium or its master 
disc, said system being characterized by: 

encryption means for enciphering, using a cipher 
function, first physical feature information indicative 
of a physical feature including at least position or 
configuration of said pits or low-reflection portions 
on or in said optical recording medium; and 
recording means for recording the enciphered first 
physical feature information on one of said optical 
recording medium and said master disc so that the 
encrypted first physical feature information is distin- 
guishable from said main information. 

[0016] In addition, according to the present invention, 
there is provided a method of manufacturing a disc-like 
optical recording medium for recording main information 
by way of an arrangement of pits on or in said optical 
recording medium or its master disc, characterized by 
the steps of: 

recognizing first physical feature information repre- 
sentative of a physical feature including at least po- 
sition or configuration of said pits or low-reflection 
portions on or in said optical recording medium; 
encrypting said first physical feature information by 
using a cipher function; and 
recording the encrypted first physical feature infor- 
mation on or in one of said optical recording medium 
and said master disc so that the encrypted first 
physical feature information is distinguishable from 
said main information. 



pits, a method of preventing an illegal install of informa- 
tion of said disc-like optical recording medium or a meth- 
od of preventing unauthorized use of information of said 
disc-like optical recording medium, said method being 
5 characterized by the steps of: 

detecting on the basis of information read out from 
the optical recording medium first physical feature 
information which is representative of a physical 

10 feature including at least position or configuration 
of said pits or low-reflection portions on or in said 
optical recording medium and which is encrypted 
and recorded by using a cipher function when man- 
ufacturing said optical recording medium; 

15 decrypting said first physical feature information; 

measuring a physical feature of said optical record- 
ing medium to obtain second physical feature infor- 
mation, said first and second physical features be- 
ing optically or magnetically detectable; 

20 checking said second physical feature information 
with said first physical feature information to make 
a decision as to whether or not both are in a specific 
relation to each other; and 

when the check step decides that the second phys- 
25 ical feature information is not in the specific relation 
to the first physical feature information, stopping the 
operation of a specific program read out from the 
optical recording medium, stopping at least one of 
the subsequent reading-out of information from the 
30 optical recording medium, and a given process of 
information read out from said optical recording me- 
dium, the given process being practiced by signal 
processing means. 



25 



[0017] Furthermore, according to the present inven- 
tion, there is provided a disc-like optical recording me- 
dium for recording main information by way of an ar- 
rangement of pits, said recording medium being char- 
acterized in that said recording medium is manufactured 
through the steps of: 

forming recognizing first physical feature informa- 
tion representative of a physical feature including at 
least position or configuration of said pits or low-re- 
flection portions on or in said optical recording me- 
dium so that said first physical feature information 
is recognizable; and 

encrypting said first physical feature information by 
using a cipher function; and recording the encrypted 
first physical feature information on one of said op- 
tical recording medium and said master disc so that 
the encrypted first physical feature information is 
distinguishable from said main information. 

[001 8] Still further, according to the present invention, 
there is provided a method of preventing an illegal copy 
of a disc-like optical recording medium in which main 
information is recorded by way of an arrangement of 



35 [0019] Moreover, according to the present invention, 
there is provided a method of preventing an illegal copy 
of a disc-like optical recording medium in which main 
information is recorded by way of an arrangement of 
pits, a method of preventing an illegal install of informa- 

40 tion of said disc-like optical recording medium or a meth- 
od of preventing unauthorized use of information of said 
disc-like optical recording medium, said method being 
characterized by the steps of: 

45 reading out encrypted first physical feature informa- 
tion from said optical recording medium which is 
manufactured by encrypting said first physical infor- 
mation using a cipher function with said first physi- 
cal information being detected, said first physical 
50 feature information being indicative of a physical 
feature including at least position or configuration 
of said pits or low-reflection portions on or in said 
optical recording medium; 

decrypting said encrypted first physical feature in- 
55 formation; 

measuring a physical feature of said optical record- 
ing medium to obtain a second physical feature in- 
formation, said first and second physical features 
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being optically or magnetically detectable; 
checking said second physical feature information 
with said first physical feature information to make 
a decision as to whether or not both are in a specific 
relation to each other; and 

when the check step decides that said second phys- 
ical feature information is not in the specific relation 
to said first physical feature information, stopping at 
least one of the operation of a specific program read 
out from said optical recording medium, the subse- 
quent reading-out of information from the optical re- 
cording medium, and a given process of informa- 
tion, read out from the optical recording medium, 
said given process being practiced by signal 
processing means. 

Contents of This Specification 

[0020] This specification contains detailed descrip- 
tions of many embodiments, and a table of the brief con- 
tents thereof is herein appended as follows. 

Summary of the Invention 
Brief Description of the Drawings 
Description of Reference Marks 
Table of Contents of the Embodiments and Corre- 
sponding Drawings 
First Embodiment 
Second Embodiment 
Third Embodiment 
Fourth Embodiment 
Fifth Embodiment 
Sixth Embodiment 
Seventh Embodiment 
Eighth Embodiment 
Ninth Embodiment 
Tenth Embodiment 
Eleventh Embodiment 
Twelfth Embodiment 
Thirteenth Embodiment 
fourteenth Embodiment 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 

Fig. 1 is a block diagram showing a mastering ap- 
paratus for a recording system according to a pre- 
ferred second embodiment of this invention; 
Fig. 2A is an illustration of variation of linear velocity 
with time at recording in the second embodiment; 
Fig. 2B is an illustration of address locations on an 
optical disk at 1.2 m/s in the second embodiment; 
Fig. 2C is an illustration of address locations on an 
optical disk at 1 .2 m/s 1 .4 m/s; 
Fig. 3A is an illustration of a physical arrangement 
of addresses of a legal CD in the second embodi- 
ment; 



Fig. 3B is an illustration of a physical arrangement 
of addresses of an illegally duplicated CD in the sec- 
ond embodiment; 

Fig. 4(a) is an illustration of the relationship between 
5 rotational pulses for a disk and time in the second 

embodiment; 

Fig. 4(b) is an illustration of the relationship between 
a physical position signal and time in the second 
embodiment; 

10 Fig. 4(c) is an illustration of the relationship between 
address information and time; 
Fig. 5 is an illustration for describing a duplicate pre- 
venting principle for a CD in the second embodi- 
ment; 

15 Fig. 6 is a block diagram showing a recording and 
reproducing system according to the second em- 
bodiment; 

Fig. 7 is a flow chart for check of an illegally dupli- 
cated disk in the second embodiment; 
20 Fig. 8A is a process illustration of a CD with an ID 
number recorded in a first embodiment; 
Fig. 8B is an illustration of an process for a prior art 
CD; 

Fig. 9A is a top view of a magnetizing device in the 

25 first embodiment; 

Fig. 9B is a side elevational view showing a mag- 
netizing device in the second embodiment; 
Fig. 9C is an enlarged side elevational view show- 
ing the magnetizing device in the second embodi- 

30 ment; 

Fig. 9D is a block diagram showing the magnetizing 
device in the second embodiment; 
Fig. 1 0 is an illustration of the principle of ID number 
input in the first embodiment; 

35 Fig. 11 A is an illustration of the relationship between 
a linear velocity and time at a constant linear veloc- 
ity in the second embodiment; 
Fig. 1 1 B is an illustration of the relationship between 
a linear velocity and time at variation of the linear 

40 velocity in the second embodiment; 

Fig. 1 1 C is an illustration of a physical arrangement 
of addresses at a constant linear velocity in the sec- 
ond embodiment; 

Fig. 1 1 D is an illustration of a physical arrangement 
45 of addresses at variation of the linear velocity in the 
second embodiment; 

Fig. 1 2A is a cross-sectional view of a legal original 
record in the second embodiment; 
Fig. 1 2B is a cross-sectional view showing a legally 
50 formed disk in the second embodiment; 

Fig. 12C is a cross-sectional view showing an ille- 
gally duplicated original record in the second em- 
bodiment; 

Fig. 1 2D is a cross-sectional view showing an ille- 
55 gaily duplicated formed disk in the second embod- 
iment; 

Fig. 1 3 is a block diagram showing a CD fabricating 
device and recording and reproducing system in the 
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second embodiment; 
Fig. 14 is a flow chart of the second embodiment; 
Fig. 1 5 an illustration of an address arrangement on 
a disk original record in the second, fourth and sev- 
enth embodiments; 5 
Fig. 1 6 is a block diagram showing a recording and 
reproducing system in the second embodiment; 
Fig. 1 7A is a cross-sectional view showing an illegal 
disk in a third embodiment; 

Fig. 17B is a cross-sectional view showing a legal 10 

disk in the third embodiment; 

Fig. 1 7C is an illustration of a waveform of an optical 

regenerative signal in the third embodiment; 

Fig. 17D is an illustration of a digital signal in the 

third embodiment; 15 

Fig. 17E is an illustration of an envelope waveform 

in the third embodiment; 

Fig. 1 7F is an illustration of a digital waveform in the 
third embodiment; 

Fig. 1 7G is an illustration of a waveform of a detec- 20 
tion signal in the third embodiment; 
Fig. 1 8 illustrates a disk physical arrangement table 
in the third embodiment; 

Fig. 19A is an illustration of an address arrange- 
ment on an optical disk which is not in an eccentric 25 
condition, in the third embodiment; 
Fig. 19B is an illustration of an address arrange- 
ment of an optical disk which is in an eccentric con- 
dition, in the third embodiment; 

Fig. 20A is an illustration of tracking displacement 30 
of a legal disk in the third embodiment; 
Fig. 20B is an illustration of tracking displacement 
of an illegally duplicated disk in the third embodi- 
ment; 

Fig. 21 A shows an address An in the third embod- 35 
iment; 

Fig. 21 B illustrates an angle Zn in the third embod- 
iment; 

Fig. 21C shows an tracking displacement Tn in the 
third embodiment; 40 
Fig. 21 D illustrates a pit depth Dn in the third em- 
bodiment; 

Fig. 22 is illustrative of a laser output, pit depth and 
regenerative signal in the third embodiment; 
Fig. 23 is illustrative of a duplicate preventing effect 45 
relating to each original record fabricating appara- 
tus in the second and third embodiments; 
Fig. 24 is a block diagram showing an original 
record fabricating apparatus in the second and third 
embodiments; 50 
Fig. 25 is a block diagram showing an original 
record fabricating apparatus in the second and third 
embodiments; 

Fig. 26 is a block diagram showing an original 
record fabricating apparatus in the second and third 55 
embodiments; 

Fig. 27 is a block diagram showing an original 
record fabricating apparatus in the second and third 



embodiments; 

Fig. 28 is a block diagram showing an original 
record fabricating apparatus in the second and third 
embodiments; 

Fig. 29 is a block diagram wholly showing an origi- 
nal record fabricating system in the second and 
third embodiments; 

Fig. 30A is an illustration of a waveform of a laser 
output in the third embodiment; 
Fig. 30B is an illustration of a waveform of a laser 
output in the third embodiment; 
Fig. 30C is a cross-sectional view showing a sub- 
strate in the third embodiment; 
Fig. 30D is a cross-sectional view showing a sub- 
strate in the third embodiment; 
Fig. 30E is a cross-sectional view showing a formed 
disk in the third embodiment; 
Fig. 31 is an illustration of the relationship between 
an laser recording output and regenerative signal in 
the third embodiment; 

Fig. 32 is illustrative of a process for an original re- 
cording fabrication in the third embodiment; 
Fig. 33A is a top view showing a fabricated original 
record in the third embodiment; 
Fig. 33B is a transverse cross-sectional view show- 
ing a press die for an original record in the third em- 
bodiment; 

Fig. 34 illustrates a process for an original record 
fabrication in the third embodiment; 
Fig. 35A is a top view showing a fabricated original 
record in the third embodiment; 
Fig. 35B is a transverse cross-sectional view show- 
ing an original record and press die in the third em- 
bodiment; 

Fig. 36 is a flow chart showing a process for fabri- 
cating an original record and for manufacturing a 
recording medium in the third embodiment; 
Fig. 37 is a flow chart showing a disk check method 
in the third embodiment; 

Fig. 38 is a block diagram showing disk formation 
in the third embodiment; 

Fig. 39 is a block diagram showing a low-reflection 
portion position detecting section in the third em- 
bodiment; 

Fig. 40 is a block diagram showing a recording and 
reproducing system in the third embodiment; 
Fig. 41 A is a top view of a disk in a fourth embodi- 
ment; 

Fig. 41 B is a top view of a disk in the first embodi- 
ment; 

Fig. 41 C is a top view of a disk in the first embodi- 
ment; 

Fig. 41 D is a transverse cross-sectional view show- 
ing a disk in the first embodiment; 
Fig. 41 E is an illustration of a waveform of a regen- 
erative signal in the first embodiment; 
Fig. 42 illustrates a principle for position detection 
of an address and clock of a low-reflection portion 
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in a fourth embodiment; 
Fig. 43 is an illustration of comparison between low- 
reflection portion address tables of a legal disk and 
duplicated disk in the fourth embodiment; 
Fig. 44 is a flow chart showing a disk check using a 5 
one direction function in the second, third and fourth 
embodiments; 

Fig. 45 is an illustration of coordinate positions of 
original records in the second embodiment; 
Fig. 46 is a flow chart of a low-reflection position 10 
detection program in the fourth embodiment; 
Fig. 47 is a flow illustration of a manufacturing meth- 
od of a low-reflection portion in the fourth embodi- 
ment; 

Fig. 48 is a flow illustration of a manufacturing meth- 15 
od of a low-reflection portion in the fourth embodi- 
ment; 

Fig. 49 is a flow illustration of a manufacturing meth- 
od of a low-reflection portion in the fourth embodi- 
ment; 20 
Fig. 50 is a flow illustration of a manufacturing meth- 
od of a low-reflection portion in the fourth embodi- 
ment; 

Fig. 51 is a top view showing a disk in the fourth 
embodiment; 25 
Fig. 52 shows a data structure of a master cipher in 
a six embodiment; 

Fig. 53 is an illustration of physical formation in the 
six embodiment; 

Fig. 54 is an illustration of a principle for duplicate 30 
detection by an error CP code in a fifth embodiment; 
Fig. 55 is an illustration of a principle for duplicate 
detection by an EFM patent code in a fifth embodi- 
ment; 

Fig. 56 is an illustration of a duplicate preventing 35 
EFM conversion table in the fifth embodiment; 
Fig. 57 is a flow chart showing a selection method 
of a plurality of sub-cipher encoders in the sixth em- 
bodiment; 

Fig. 58 is a flow chart showing an install allowing 40 
method in the sixth embodiment; 
Fig. 59 is a principle illustration of a disk based on 
a duplicate preventing method using an optical 
mark in the first embodiment; 

Fig. 60 shows a manufacturing process of a low- 45 
reflection portion of an optical disk in a seventh em- 
bodiment; 

Fig. 61 illustrates a manufacturing process of first 
and second low-reflection portions in the seventh 
embodiment; 50 
Fig. 62A is a block diagram showing a recording and 
reproducing system based on an off-track method 
in an eighth embodiment; 

Fig. 62B is an illustration of tracking in an on-track 
condition according to an off-track method in the 55 
eighth embodiment; 

Fig. 62C is an illustration of tracking in an off-track 
condition due to an off-track method in the eighth 



embodiment; 

Fig. 63 is an principle illustration of a duplicate pre- 
venting method based on a combination of an ar- 
rangement angle detecting method and an off-track 
signal method in the eighth embodiment; 
Fig. 64A is a top view showing a foreign material 
arrangement on a label surface of a CD in a ninth 
embodiment; 

Fig. 64B shows a displaying state of a CD in a dis- 
play section in the ninth embodiment; 
Fig. 65 illustrates a displaying state state of an error 
message in a display section in the ninth embodi- 
ment; 

Fig. 66 is a flow chart showing a cleaning display in 
the ninth embodiment; 

Fig. 67 is an illustration of a manufacturing process 
of a bar code due to cutting in the seventh embod- 
iment; 

Fig. 68 is an illustration of a manufacturing process 
of first and second reflection films in the seventh 
embodiment; 

Fig. 69 is a block diagram showing a magnetic re- 
cording system in an eleventh embodiment; 
Fig. 70 is a flow chart showing an operation of the 
eleventh embodiment; 

Fig. 71 is a flow chart showing an operation of the 
eleventh embodiment; 

Fig. 72 is a flow chart showing an operation of the 
eleventh embodiment; 

Fig. 73 is a flow chart showing an operation of the 
eleventh embodiment; 

Fig. 74 is a flow chart showing an operation of the 
eleventh embodiment; 

Fig. 75 is a flow chart showing an operation of the 
eleventh embodiment; 

Fig. 76 is an illustration of a data hierarchical struc- 
ture of a ROM section and RAM section of an optical 
disk in the eleventh embodiment; 
Fig. 77 is a block diagram showing an image encod- 
ing section in an twelfth embodiment; 
Fig. 78 is a block diagram showing an image com- 
pressing encoder in the twelfth embodiment; 
Fig. 79 is a flow chart showing an operation of the 
twelfth embodiment; 

Fig. 80 is a flow chart showing an install program in 
the first embodiment; 

Fig. 81 is an illustration of display on a screen in the 
first embodiment; 

Fig. 82 is a block diagram showing a recording and 
reproducing system according to the first embodi- 
ment; 

Fig. 83 is a flow chart showing encryption in a thir- 
teenth embodiment; 

Fig. 84 is a flow chart showing a main cipher in the 
thirteenth embodiment; 

Fig. 85 is a flow chart showing a reflecting film re- 
cording routine in the thirteenth embodiment; 
Fig. 86 is a flow chart at disk reproduction in the 
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thirteenth embodiment; 




37a 


time base circuit 


Fig. 


87 is a flow chart showing a decryption in the 




37b 


optical recording section 


thirteenth embodiment; 




37c 


optical output section 


Fig. 88A is a block diagram showing a mastering 




37d 


combination section 


apparatus in a fourteenth embodiment; 


5 


38 


frame synchronizing signal 


Fig. 88B is a block diagram showing a mastering 




38a 


clock reproduction circuit 


apparatus in a fourteenth embodiment; 




40 


coil 


Fig. 89 is a flow chart showing formation of an orig- 




40a 


magnetic field modulation coil 


inal record in the fourteenth embodiment; 




40b 


magnetic recording coil 


Fig- 


90 is a block diagram showing an information 


10 


40c 


tap 


processing unit in the fourteenth embodiment; 




40d 


tap 


Fig. 91 is a flow chart at information reproduction in 




40e 


tap 


the fourteenth embodiment; 




41 


slider 


Fig. 


92 shows a reproduction principle of an in- 




42 


disk cassette 


phase signal in the eighth embodiment; 


15 


43 


printing ground layer 


Fig. 93A is illustrative of the principle of a two-point 




44 


printing area 


coincidence system in the eighth embodiment; 




45 


printing 


Fig. 93B is illustrative of the principle of athree-point 




46 


pit 


coincidence system in the eighth embodiment; 




47 


substrate 


Fig. 94 is illustrative of four-point coincidence sys- 


20 


48 


optical reflective layer 


tem in the eighth embodiment; 




49 


printing ink 


Fig. 95 is a first flow chart in the thirteenth embod- 




50 


protective layer 


iment; 




51 


arrow 


Fig. 96 is a second flow chart in the thirteenth em- 




52 


optical recording signal 


bodiment; and 


25 


54 


lens 


Fig. 


97 is a top view showing a second low-reflec- 




57 


light-emitting section 


tion portion in the seventh embodiment. 




60 


adhesive layer 








61 


magnetic recording signal 


[0022] 


Reference marks used in the drawings will be 




65 


optical track 


described hereinbelow for reference. 


30 


66 


focal point 








67 


magnetic track 


1 


recording and reproducing system 




67a 


recording magnetic track 


2 


recording medium 




67b 


reproduction magnetic track 


2M 


original record 




67s 


servo magnetic track 


3 


magnetic recording layer 


35 


67f 


guard band 


4 


optical recording layer 




67g 


guard band 


5 


optical transmission layer 




67x 


cleaning track 


6, 6M 


optical head 




69 


high jli magnetic layer 


7 


optical recording block 




70 


head gap 


8 


magnetic head 


40 


70a 


recording head gap 


8a 


main magnetic pole 




70b 


reproduction head gap 


8b 


magnetic sub-pole 




81 


interference layer 


8c 


head cap 




84 


reflective layer 


8e 


uniform magnetic field area 




85 


modulated magnetic field 


8m 


magnetic field modulation magnetic head 


45 


85a 


magnetic flux 


8s 


cancelling magnetic head 




85b 


magnetic flux 


9 


magnetic recording block 




150 


coupling section 


10M 


system control section 




201 


decision step 


17, 17M 


motor 




202 


reproduction step 


18 


optical head 


50 


203 


reproduction copy step 


19 


head base 




204 


reproduction dedicated step 


23, 23M 


head moving actuator 




205 


recording copy step 


23a 


traverse actuator 




206 


recording step 


24a 


traverse movement circuit 




207 


copy step 


24, 24M 


tracking circuit 


55 


210 


demagnetizing area 


30 


memory 




210a 


demagnetizing area 


34a 


memory (for system) 




210b 


demagnetizing area 


37 


optical recording circuit 




301 


shutter 
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302 


head hole 




356 


scriber 


303 


liner hole 




357 


soft transfer roll 


304 


liner 




358 


coating section 


305 


liner supporting section 




360 


magnetic shield 


305a 


movable section 


5 


361 


resin section 


305b 


sub-liner supporting section 




362 


random magnetic field generator 


305c 


liner elevating section 




363 


traverse shaft 


307 


channel 




363b 


magnetic head traverse shaft 


307a 


liner driving channel 




364 


positional reference section 


310 


liner pin 


10 


365 


disk lock section 


311 


liner pin guide 




366 


traverse coupling section 


312 


pin driving lever 




367 


traverse gear 


313 


recognition hole 




367c 


magnetic head traverse gear 


314 


protective pin 




368 


reference table 


315 


liner driving section 


15 


369 


synchronizing section 


316 


pin shaft 




370 


recording format 


317 


spring 




371 


track number section 


318 


coupling portion 




372 


data section 


319 


pin shutter 




373 


CRC section 


320 


optical address 


20 


374 


gap portion 


321a 


center 




375 


guide section for coupling section 


321b 


center 




376 


disk cleaning section 


321c 


center 




377 


magnetic head cleaning section 


322 


optical data train 




378 


noise canceller 


323 


address 


25 


380 


coupling section for disk cleaning section 


324 


data 




381 


magnetic sensor 


325 


guard band 




382 


optical reduction clock signal 


326 


track group 




383 


magnetic lock signal 


327 


block 




384 


magnetic recording signal 


328 


track data 


30 


385 


decision window time 


328 


synchronizing signal 




386 


optical sensor 


329 


address 




387 


optical mark 


330 


parity 




387a 


bar code 


331 


data 




388 


light-transmitting section 


333 


separation circuit 


35 


389 


upper cover 


334 


modulation circuit 




390 


cassette cover 


335 


disk circuit angle detecting section 




391 


magnetic plane shutter 


336 


eccentricity correction memory 




392 


shutter coupling section 


337 


signal-free area 




393 


cassette cover rotary shaft 


338 


traverse control section 


40 


394 


insertion opening 


339 


table showing correspondence between op- 




395 


tape 




tical address and magnetic address 




396 


label section 


340 


head amplifier 




397 


buzzer 


341 


demodulator 




398 


magnetic recording area 


342 


error check section 


45 


399 


screen printer 


343 


data separation section 




400 


bar code printer 


344 


AND circuit 




401 


high He section 


345 


recording data 




402 


magnetic section 


346 


light-free address area 




402a 


space section 


347 


optical address area 


50 


403 


magnetic section 


348 


magnetic TOC area 




404 


key managing table 


349 


track locus 




405 


step of flow chart 


350 


head reproduction section 




406 


key releasing decoder 


351 


memory data 




407 


voice extension block 


352 


coating material barrel 


55 


408 


personal computer 


353 


coating material transfer roll 




409 


hard disk 


354 


intaglio drum 




410 


install step 


355 


etching section 




411 


application 
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412 OS 

413 BIOS 533 

414 drive 534 

415 interface 535 

41 6 step of flow chart 5 536 
321 optical file 537 
422 magnetic file 538 

436 network BIOS 539 

437 LAN network 540 

447 step of flow chart 10 541 
447a step of flow chart 542 

448 corrected data 543 

449 display 544 

450 key pad 545a 

451 error correction step 15 546 

452 parity 547 

453 C1 parity 548 

454 C2 parity 549 

455 Index 550 

456 sub-code synchronism detecting section 20 551 

457 index detecting section 552 

458 divider 553 

459 magnetic synchronizing signal detecting 554 
section 555 

460 shortest/longest pulse detecting section 25 556 

461 pseudo optical synchronizing signal gener- 557 
ating section 558 

462 pseudo magnetic synchronizing signal gen- 559 
erating section 560 

463 optical synchronizing signal detector 30 561 

464 divider/multiplier 562 

465 change-over switch 563 

466 waveform shaping section 564 

467 clock reproducing section 

468 medium identifier 35 5 65 

469 optical address information 

470 data 566 
514 spring 

514a head elevation coupling means 567 

514a head elevation inhibiting means 40 568 

514c optical head travelling area 569 

516 loading motor 570 

517 loading gear 571 

518 tray moving gear 572 

519 head elevator 45 573 

520 tray 574 

521 opening and closing shaft for upper cover 575 

522 menu image plane • selection number table 576 

523 playback control information 577 

524 step of flow chart 50 578 

525 list ID offset table 579 

526 optical search information 580 

527 magnetic track search information 581 

528 master data 582 

529 mastering device 55 5 83 

530 data arrangement 565 

531 Zone 566 

532 physical arrangement (configuration) table 567 



(first physical feature information) 
illegal disk check circuit 
cipher decoder 
check circuit 

output/operation stopping means 
cipher encoder 
cipher signal 
physical position 
magnetizing device 
magnetizing device 
magnetizing device 
magnetizing current generator 
current direction switching device 
coil 

ID number generator 
mixer 

separation key 

separator 

ID number 

step of flow chart 

physical arrangement signal 

angular position detecting section 

tracking amount detecting section 

pit depth detecting section 

measured disk physical arrangement table 

disk center 

rotational center of disk 

eccentric portion 

pit 

duplicate pit 
pulse signal 

duplicate preventing signal 
tracking modulation signal generating sec- 
tion 

copy preventing (protection) signal generat- 
ing section 

optical output modulation signal generating 
section 

optical output modulating section 
pulse duration modulating section 
pulse duration adjusting section 
output address information section 
time base (axis) changing section 
original record 
photosensitive layer 
photosensitive section 
metallic original record 
formed disk 

second photosensitive section 
communication interface section 
external cipher decoder 
pit group 

reproduced waveform 
random extractor 

random number generating section 
image plane 

step (flow chart of step virtual file) 
window 
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568 holder 624 

569 file 625 

570 CD-ROM icon 626 

571 CD-ROM-RAM icon 627 

572 HDD 5 628 

573 invisible file 629 

574 invisible folder 630 

575 display 631 

576 stereo-capacity display 632 

577 virtual capacity display 10 633 

578 password input section 634 

579 file name input section 635 

584 low-reflection section 635 

585 reference low-reflection section 637 

586 low-reflection light quantity detecting sec- 15 638 
tion 639 

587 light quantity level comparator 640 

588 light quantity reference value 641 

589 HPF 642 

590 waveform shaping circuit 20 643 
590a AGC 644 

591 demodulating section 645 

592 EFM 646 

593 physical address output section 647 

594 address output section 25 648 

595 synchronizing signal output section 649 

596 low-reflection section address • clock 650 
number position signal output section 651 

597 n-1 address output section 652 

598 clock counter 30 653 

599 low-reflection section start/end position de- 654 
tecting section 655 

600 low-reflection section position detecting 656 
section 

601 low-reflection section angular position sig- 35 6 57 
nal output section 658 

602 low-reflection section angular position de- 659 
tecting section 660 

603 n-1 address signal 661 

604 synchronizing signal 40 662 

605 low-reflection section start point 663 

606 low-reflection section end point 664 

607 time-delay correcting section 665 

608 reference delay time TD measuring section 666 

609 low-reflection section • address table 45 667 

61 0 vapor deposition preventing section 668 

61 1 protective layer 

612 ink 669 

613 light shielding section 670 

614 adhesive section 50 

615 first mask 671 

616 second mask 672 

617 printing section 

61 8 CP optical mark section 673 

620 bar code 55 674 

621 bar code demodulating section 675 

622 character pattern 676 

623 heating section 677 



heating head 
film 

disk physical ID 

stamper physical ID 

disk managing ID 

master cipher 

written layer 

error sign-address table 

CP error sign 

physical ID output section 

error sign list 

standard sign 

CPEFM conversion table 

original data 

decode data 

CP special sign 

CP special sign detecting section 

CP special sign address output section 

CP special sign-address table 

laser trimming device 

laser beam deflecting device 

off-track switching circuit 

track servo polarity inverting section 

off-track signal reproducing section 

optical sensor 

optical beam spot 

inphase reproduction signal 

negative-phase reproduction signal 

inphase reproduction signal 

inphase signal block 

frame sync signal 

foreign substance 

pulse duration modulation signal demodu- 
lating section 

reproduction output detecting section 

reproduction output reference value 

reproduction output lowering section 

offset voltage detecting section 

switching section 

2 demodulators 

2 personal computers 

network 

CPU 

step (install program) 
step (legal disk check routine) 
step (machine ID check making-out record- 
ing routine) 

step (legal cipher decoder check routine) 
step (routine for stepping use of illegal copy 
soft) 

step (program executing routine) 

step (routine for stopping same ID number 

soft) 

step (program movement detecting step) 
step (machine ID check step) 
step (cipher decoder check routine) 
personal computer 
CD-ROM layer 
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678 virtual ROM layer 

679 write-once layer 

680 recording layer 

700 original record 

701 recording layer 

703 physical feature information measuring sec- 
tion 

704 physical feature information transmitting 
section 

705 physical feature information receiving sec- 
tion 

706 plain text information output section 

707 first recording area 

708 second recording area 

709 first recording line 

710 second recording line 

71 1 step (original record flow chart) 

712 step (reproduction flow chart) 

713 step (stopping routine) 

714 plain text information output section 

71 5 plain text data checking section 

716 plain text data coincidence detecting sec- 
tion 

717 program executing stopping section 

718 sub-cipher decoder 

719 RAM section 

720 sub-cipher decode data 

721 data output section for conversion into plain 
text 

722 program/reproduction operation stopping 
section 

723 recording signal output section 

724 CPU 

739 pit number 

740 first low-reflection section 

741 high-reflection section 

742 optical recording signal area 

743 first physical feature information detecting 
means 

744 second recording means 

745 reproduction means 

746 first offset voltage 

747 inphase/negative-phase signal detecting 
section 

748 inphase/negative-phase signal position de- 
tecting section 

749 frame synchronizing signal detecting sec- 
tion 

750 ID number output section 

751 second low-reflection section 

752 TOC area 

753 second low-reflection section interval 



DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0023] A description will be made hereinbelow in 
terms of the embodiments of this invention. This inven- 



tion involves various embodiments relating to an infor- 
mation recording system, information reproducing sys- 
tem, manufacturing method of an optical recording me- 
dium and optical recording medium which can realize a 
5 method and system for the prevention of illegal copy of 
an optical recording medium and illegal install of infor- 
mation on an optical recording medium. An original 
record fabricating apparatus, so-called mastering appa- 
ratus, for fabricating optical disks is included in the in- 
fo formation recording system, and a reproducing appara- 
tus such as a CD drive general users employ is included 
in the information reproducing system. In addition, a 
system such as a photo-magnetic recording type mini- 
disk (MD) reproducible and recordable at the user side 
15 is described as a recording and reproducing system, 
while the "recording" is different from the "recording" at 
fabrication of the original record. 
[0024] The following table shows the contents of the 
embodiments and the corresponding figures. 

20 

First Embodiment 

[0025] Contents : A method of preventing a software 
from being illegally installed with a pirate edition pre- 
25 venting system according to this invention incorporated. 
Figure : Fig. 59 

Second Embodiment 

30 [0026] Contents : A basic concept of a pirate edition 
preventing system according to this invention which us- 
es, as first physical feature information, arrangement 
angle information of coordinate arrangements of pits for 
a specific signal on a recording medium. 

35 Figure : Figs. 1 , 5 

Third Embodiment 

[0027] Contents : A method for employing, as first 
40 physical feature information, the information on a track- 
ing quantity and pit depth on a recording medium. 
Figure : Figs. 13, 16, 20 

Fourth Embodiment 

45 

[0028] Contents : A recording method by a second 
low-reflection section. 

1 . A method wherein a second low-reflection sec- 
50 tion is used as first physical feature information in 

the second embodiment. 

2. A method of recording a first cipher with a plurality 
of second low-reflection sections being set on the 
basis of a modulated signal on an optical recording 

55 medium. 

Figure : Figs. 38 to 40 
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50 
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Fifth Embodiment 
[0029] Contents : 

1 . A method wherein an error signal is used as the 
first physical feature information in the second em- 
bodiment. 

2. A method wherein a special (EFM) code is used 
as the first physical feature information in the sec- 
ond embodiment. 

Figure : Figs. 54 to 56 

Sixth Embodiment 

[0030] Contents : A method of limiting the install with 
encryption is made by a combination of the first physical 
feature information and a sub-cipher number. 
Figure : Fig. 58 

Seventh Embodiment 

[0031] Contents : Another data recording system and 
producing method for a second low-reflection section, 
which is different from the fourth embodiment. 
Figure : Fig. 60 

Eighth Embodiment 

[0032] Contents : A method wherein an arrangement 
state of inphase pits is employed as the first physical 
feature in the second embodiment (three-point coinci- 
dence system). 
Figure : Figs. 60 to 63, 92, 94 

Ninth Embodiment 

[0033] Contents : A method of detecting dust which 
exists in a first cipher recording area, and a method of 
displaying the position of the dust. 
Figure : Fig. 64 

Tenth Embodiment 

[0034] Contents : A method wherein an offset voltage 
signal is employed as the first physical feature informa- 
tion in the second embodiment. 
Figure : Fig. 31 

Eleventh Embodiment 

[0035] Contents : A method of stopping the operation 
of an illegal copy program. 
Figure : Figs. 69, 770 to 74 

Twelfth Embodiment 

[0036] Contents : A method of preventing a scramble 



from being released at illegal use with the first physical 
feature information and a scramble key being encrypted 
by a one direction function. 
Figure : Figs. 77 to 79 

5 

Thirteenth Embodiment 

[0037] Contents : 

10 1 . A method of providing a plurality of cipher decod- 
ers on a ROM. 

2. A method of using an elliptic function as the one 
direction function in the second embodiment. 

15 Figure : Figs. 83, 86 

Fourteenth Embodiment 

[0038] Contents : A method of fabricating an original 
20 record wherein recording is made from the outer circum- 
ferential portion to the inner circumferential portion, the 
first physical feature information is measured and the 
first cipher is recorded at the inner circumferential por- 
tion. 

25 Figure : Figs. 88, 89 
[First Embodiment] 

[0039] The first embodiment relates to a system and 

30 method for the prevention of illegal duplication from a 
CD or CD-ROM or illegal copy of a program on a 
CD-ROM to more than the legal number of personal 
computers. First, a detailed description will be made in 
terms of a method of releasing a key (unlocking) to ex- 

35 ecute a specific program recorded on an optical disk 
such as a CD-ROM which contains a number of pro- 
grams keys such as passwords. Since a CD as shown 
in Fig. 59 employs a disk copy preventing (protection) 
method according to this invention which will be de- 

40 scribed hereinafter with reference to Figs. 70 to 72, dif- 
ficulty is encountered to duplicate the CD. In addition, 
on an optical mark section 387 there is recorded an ID 
Number which is different at every disk. This ID number 
is read through an optical sensor 386 comprising a light- 

45 emitting section 389a and a light-receiving section 389b 
to obtain, for example, data "204312001" which in turn, 
is inputted into a disk ID number (OPT) item of a key 
managing table 404 in a memory of a reading CPU. Al- 
though this method is usually effective, there is a pos- 

50 sibility that an illegally duplicating traders concerned 
make the duplication by means of a printing machine. 
Moreover, in order to improve the duplication preventing 
effect, an extremely high He section 401 such as a 
40000e material made of barium ferrite is provided so 

55 as to magnetically record the magnetic ID Number 
(Mag) data "205162" in the factory. This data is repro- 
ducible with a common magnetic head, and the repro- 
duced data is put in the disk ID number (Mag) item of 
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the key managing table 404. 

[0040] As shown in Fig. 8A which is an illustration of 
a process to record an ID number, the employment of a 
magnetizing device 540 as shown in Figs. 9A to 9D per- 
mits the time required for the process to record the ID 
number on a recording medium 2 to become below 1 
second. This magnetizing device 540 has a ring-like 
configuration as shown in Fig. 9A and has a plurality of 
magnetizing poles 542a to 542f as illustrated in Figs. 9C 
and 9D which are enlarged views, coils 545a to 545f be- 
ing wound around the magnetizing poles 542a to 542f, 
respectively. This plurality of magnetizing poles 542a to 
542f are some of the whole magnetizing poles, and all 
the magnetizing poles are approximately 1 00 in number, 
for example. The current from a magnetizing current 
generator 543 flows through a current direction switch- 
ing device 544 so that currents flowing in preset direc- 
tions advance into the coils 545a to 545f, thus allowing 
the magnetization to be accomplished in a desired di- 
rection at every pole. Fig. 9D shows an example that the 
magnetizing directions are set to establish S, N, S, S, 
N, S poles from the left side. In this case, on a magnetic 
recording layer 3 there are in an instant formed magnet- 
ically recorded signals in the directions indicated by ar- 
rows 51a, 51b, 51c and 51 d. It is possible to record the 
signals even on a high He magnetic material such as a 
40000e material. Accordingly, the time needed fro the 
process shown in Fig. 8A is substantially equal to that 
for a conventional process shown in Fig. 8B, with no 
lengthened time for the production of a CD. 
[0041] In a method wherein an ID number is magnet- 
ically recorded through a magnetic head while the re- 
cording medium 2 rotates, the time required for the start- 
up of rotation of the medium 2, several turns of the me- 
dium and the stopping of the rotation is several seconds. 
For this reason, there is a problem in that difficulty is 
experienced to introduce it to a CD mass production 
process, in which the processing time for giving the ID 
number is approximately 1 second, without changing 
the flow of the process. 

[0042] In Fig. 8A which is the illustration of the process 
forgiving an ID number, the employment of the magnet- 
izing device 540 illustrated in Figs. 9A to 9D allows the 
process time for recording the ID numberon the medium 
2 to be less than 1 second, with the result that this is 
more suitable for a process which has a fast through 
put. The recording operation of the magnetizing device 
540 is as follows. That is, as described above the current 
direction switching device 544 permits currents to flow 
into the coils 545a to 545f in desired directions, which 
achieves arbitrary magnetizing directions. Since the 
Figs. 9A to 9D magnetizing device 540 allows the flows 
of the currents to the respective coils 545a to 545f in set 
directions, it is possible to obtain a set magnetizing di- 
rection to make a different pattern at every disk. In Fig. 
9D, the magnetizing directions are set to make a pattern 
of S, N, S, S, N, S poles from the left side, in which case 
the magnetic recording layer 3 instantaneously has the 



magnetically recorded signals on its specific track in the 
arrow 51 a, 51 b, 51 c, 51 d directions for several millisec- 
onds. Accepting a large current, magnetizing devices 
make it possible to accomplish the recording even on a 

5 high He magnetic material such as 40000e. Accordingly, 
as illustrated in Fig. 8A, the operating time for the re- 
cording the ID number is approximately the same as that 
in the prior Fig. 8B process and, hence, the CD produc- 
tion is possible without changing the flow of the process 

10 at all. In addition, in the case of the use of the magnet- 
izing device 540, since the ID number can magnetically 
be recorded with no relation of the medium 2, it is pos- 
sible to reduce the through put in the process, as well 
as to accomplish the accurate printing in the printing 

15 process after the recording of the ID number of the Fig. 
8A because of no rotation of the medium 2. At present, 
a magnetic head is commercially available which per- 
mits the recording on a magnetic recording layer whose 
He is about 27000e. Thus, when He is low, there arises 

20 a problem in that the revision of the ID number is pos- 
sible. On the other hand, the magnetizing device 540 
generally generates a strong magnetic field, which al- 
lows the magnetic recording layer 3 having as high He 
as 40000e to permit the recording of the ID number, 

25 thereby eliminating such a problem. In the case where 
the ID number is recorded in a specific track of the high 
He magnetic recording layer 3, since the ID number of 
this medium is not rewritable, i.e., can not be revised, 
through a usually available magnetic head 8, it is pos- 

30 sible to ensure a higher degree of security for the pass- 
word related to the ID number of the medium. 
[0043] Furthermore, according to this invention, as il- 
lustrated in Fig. 10, a mixer 547 mixes a signal from a 
unique ID number generator 546 with the data on a 

35 physical configuration table (the first physical feature in- 
formation) 532 of a disk so as to make difficult the sep- 
aration therebetween if there is no key, the mixture sig- 
nal, together with a separation key, being fed to an en- 
crypting device 537 and the resulting cipher 538 being 

40 recorded on a magnetic recording track 67 in a magnetic 
recording area of a disk after the formation process for 
the disk or recorded on an optical recording track 65 in 
the original record formation process. The magnetic re- 
cording track 67 and optical recording track 65 are pro- 

45 vided in an area different from the main information re- 
cording area. For instance, they are placed at an inner 
circumferential section or outer circumferential section 
of the disk, and for the magnetic track 67, they may be 
located on the surface opposite to the optical recording 

50 layer surface. The aforesaid physical configuration table 
532 will sometimes be described as a physical arrange- 
ment table. In the recording and reproducing system 1 
side, a cipher decoder 543 decrypts the cipher and a 
separation device 549 separates the ID number 550 

55 from the disk physical arrangement table 532 by means 
of the separation key to check the illegal disk according 
to the illegal disk check method according to this inven- 
tion, which will be described later with reference to Figs. 



14 



27 



EP0 706 174 B1 



28 



70 to 71, thereby stopping the operation of the illegal 
disk. 

[0044] In the case of the Fig. 10 method, the cipher 
(first cipher) 538 to be recorded on the magnetic record- 
ing track 67 is based on the mixture signal of the ID 
number created by the unique ID number generator 546 
and the disk physical arrangement table, thus being dif- 
ferent at every disk. As a matter of course, this disk em- 
ploys the illegal duplication preventing method accord- 
ing to this invention which will be described later with 
reference to Figs. 5 and 7, whereby the illegal duplica- 
tion traders concerned can not illegally duplicate the op- 
tical recording section of a CD. Accordingly, even if tak- 
ing one sheet of normal disk to try to illegally use the 
legal disk a person can not illegally use it except for the 
revision of its ID number. If there is a disk fabricated on 
the basis of an original record corresponding to a disk 
whose password is known, the fabrication of the same 
disk is possible with the same first cipher being recorded 
in the magnetic recording section. This means that the 
employment of the password causes the illegal use. If 
the first cipher of the disk physical arrangement table 
and the ID cipher of the ID number are recorded sepa- 
rately, the same first cipher of the physical arrangement 
table is recorded on the magnetic recording layers of all 
the disks due to the same original record, whereby peo- 
ple can readily find that it is a disk due to the same orig- 
inal record. For this reason, when the ID cipher of the 
ID number is rewritten with the ID cipher of the ID 
number whose password is known, there is a possibility 
that the illegal use easily take place. However, Accord- 
ing to the Fig. 1 0 method, a plurality of different original 
records are present with respect to one title, and further, 
even if the disks are fabricated through the same original 
record, the first cipher is entirely different at every disk, 
which makes it difficult to recognize from the first cipher 
that two disks are due to the same original record. 
[0045] First, a description will be made in terms of the 
principle of making it difficult to find, on the basis of the 
first cipher, a disk fabricated by the same original record. 
Although many pieces of first physical feature informa- 
tion of the original record are detectable, the recording 
capacity of the disk 2 shows limitation. Moreover, even 
if first physical feature information requiring a large ca- 
pacity are recorded, the decryption may take much time. 
The time allowed for the decryption is approximately 1 
second, thus limiting the data quantity of the first cipher. 
For this reason, actually the first physical feature infor- 
mation of the disk results in being obtained by the se- 
lection of a portion from the first physical feature infor- 
mation obtained. That is, the first physical feature infor- 
mation is obtainable by the selection of one from a 
number of selective values. In this illustration, the selec- 
tive value is changed at every disk by a physical infor- 
mation selecting means 532a shown in Fig. 10. There- 
fore, even if the disks are due to the same original 
record, each of the disks has a different first physical 
feature information so that the first ciphers are different 



from each other. 

[0046] As described above, some original records are 
usually fabricated in terms of one software, and each of 
the disks has a different first psychical feature informa- 

5 tion. From the above, the probability that the disks has 
the same first cipher becomes extremely low, thereby 
making it impossible to find a disk due to the same orig- 
inal record even if the first cipher data is available. Find- 
ing it requires the measurement of the physical feature 

10 information of the disk. Thus, it is difficult for a general 
user to find a disk due to the same original record. 
[0047] Furthermore, according to this invention, as 
described with reference to Fig. 1 0, the first physical fea- 
ture information and different ID number given at every 

15 disk are enciphered together. Accordingly, even if a disk 
whose decryption password is known is obtained to re- 
place the first cipher of this disk with the first cipher of 
another disk, its operation stops by means of the pirate 
edition preventing program except that the first physical 

20 feature information, i.e., the original record, is not the 
same. Therefore, it does not operate at all. In the Fig. 
1 0 method, since difficulty is encountered to find a disk 
fabricated by the same original record, the general users 
can not almost do the revision of the ID, thus preventing 

25 the general users from doing the illegal use. There is no 
way except that the information on the disk physical ar- 
rangement table 532 are read out from the whole area 
of the disk so as to check as to whether or not the same 
original record is used. For checking all the data on the 

30 address, angular arrangement, tracking, pit depth and 
error rate, the time is also required for confirmation. Ac- 
cordingly, it is difficult for the illegal duplication traders 
concerned to find a disk fabricated by an original record 
which produced a disk such as a CD whose password 

35 is known, which makes it difficult that the illegal duplica- 
tion traders concerned revises the ID number. 
[0048] A concrete procedure will then be described 
with reference to a flow chart of Fig. 80. Fig. 69 is a block 
diagram of the whole including a CPU 665 and a mag- 

40 netic recording and reproducing means, the operations 
of the parts of which will be described hereinafter. In Fig. 
80, in a step 405, in response to the input of a start-up 
command for the program No. N to the CPU 665, the 
CPU 665 executes a step 405a to read as to whether or 

45 not the key information for the program is recorded on 
a magnetic track. At this time, a recording current is 
made to flow through the magnetic head 8 so as to erase 
that data. In the case of the legal disk 2, the key infor- 
mation is not erasable for that He is high. On the other 

50 hand, if it is an illegal disk, the key information disap- 
pears. Then, a step 405b is executed in order to check 
whether or not the key data, i.e., a password, exists. If 
the answer is "NO", the user receives a key input com- 
mand on a screen as shown in Fig. 81 , then followed by 

55 a step 405d where the user inputs, for example, 
"123456" which in turn, is checked as to whether it is in 
the right or not in a step 405e. If the answer is "NO", in 
a step 405f the operation stops and a display is made 
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on a display section 1 6 to indicate that the key is not in 
the right or it is a duplicated disk. On the other hand, if 
the answer is "YES", the operational flow goes to a step 
405g in which the key data for allowing the execution of 
the program No. N is recorded on a magnetic track on 
the recording medium 2, subsequently followed by a 
step 405L In this invention, an ID mark such as a bar 
code is provided on a surface opposite to the optical 
reading surface of an optical disk as shown in Fig. 59, 
or a bar code 61 9 is provided on the optical reading sur- 
face as shown in Fig. 49. 

[0049] Returning back to the step 405b, if the answer 
is "YES", the operational flow advances to a step 405h 
to read the key data for the program No. N, and then 
proceeds to the step 405i to read the disk ID (OPT) on 
the optical recording layer, and further goes to a step 
504j to read the disk I D (mag) on the magnetic recording 
layer, and still further enters into a step 405 to check 
whether they are in the right or not. If the decision shows 
"NO", a step 405m is executed to display "duplicated 
disk", then terminating the operation. On the other hand, 
if the decision indicates "YES", a step 405n is executed 
in order to make the decryption calculation for the key 
data, disk ID (OPT) and disk ID (Mag), then followed by 
a step 405p to check whether the data are in the right 
or not. If the answer is "NO", an error display is made in 
a step 405q. If the answer is "YES", the use of the pro- 
gram No. N starts in a step 405s. 
[0050] In the case of using this method according to 
this invention, if for CDs 120 tunes each being voice- 
compressed to 1 15 are recorded and for game softs sev- 
eral hundreds of titles are recorded so that 12 tunes or 
one game can initially be listened, they can be released 
at the cost corresponding to the copyright fee for 12 
tunes or one game. Further, when the user paid the fee 
afterwards, the soft trader informs him of the key for the 
ID No. of the disk, which allows the use of additional 
softs such as tunes and games as shown in Fig. 59. In 
this case, the employment of a sound expansion block 
407 permits music soft containing a maximum of 120 
tunes to be recorded on one CD, for that the sound ex- 
pansion expands the recording quantity to five times, i. 
e., 370 minutes. Thus, the user can listen to a favorite 
tune from the recorded tunes when unlocked. Once the 
key is unlocked, the key data is recorded so that there 
is no need to always use the key. This method is appli- 
cable to electronic dictionaries general programs other 
than the music CDs and game CDs, providing the same 
effects. For reducing the cost, it is also possible to omit 
the ID No. for the high He section 401 . 

[Second Embodiment] 

[0051] Secondly, a description will be made in terms 
of a second embodiment which relates to a method of 
preventing the duplication of a CD itself, i.e., preventing 
the production of the so-called pirate CD by the illegal 
copy of the legal CD. In this embodiment, the two-di- 



mensional arrangement of pits of a disk is treated as the 
first physical feature information. Nowadays, CDs are 
illegally duplicated in various manners to produce pirate 
CDs which in turn, are put in the market, and a way of 
5 preventing the duplication is needed. Difficulty is expe- 
rienced to prevent the duplication only with softwares 
such as encryption. The second embodiment prevents 
the duplication utilizing a cipher and a pit arrangement 
of a CD. 

w [0052] Fig. 1 is a block diagram showing a mastering 
apparatus for fabricating an original record for CLV type 
optical disks. The mastering apparatus 529 comprises 
a linear velocity control section 26a whereby an optical 
head 6 generates an optical beam to exposure-record 
15 latent images of pits on a photosensitive surface of a 
disk 2 while the linear velocity is kept within the range 
of 1 .2 m/s to 1 .4 m/s for CDs. For CDs, a tracking circuit 
24 increases the radius r in pitch of about 1.6 \xm per 
revolution so that the pits are recorded spirally. Thus, 
20 the data are recorded spirally on an original record as 
shown in Fig. 3A. In the case of a CAV optical disk such 
as a video disk, an original disk is reproduced and an 
original record is fabricated through rotational control 
completely connected with the rotation of the original 
25 disk. Accordingly, if the third party gets master data 528, 
the mastering apparatus 529 can easily fabricate an 
original record for an optical disk having the completely 
same pattern as a legally manufactured CAV optical 
disk. For CAV, the difference in pit pattern between the 
30 legally manufactured original record and the illegally 
fabricated original record becomes below several jwn. 
For this reason, the conventional method can not distin- 
guish between the legally fabricated optical disk and the 
illegally produced optical disk on the basis of the phys- 
35 ical arrangement of a pit pattern. 

[0053] On the other hand, for CLV optical disks such 
as CD-ROMs, the pits are spirally recorded on an orig- 
inal record at an initially set constant linear velocity rang- 
ing from 1 .2 to 1 .4 m/s. In the case of CAV, the amount 
40 of data to be recorded per revolution is always constant, 
while in the case of CLV the data amount per revolution 
varies as the linear velocity varies. When the linear ve- 
locity is low, the data arrangement 530a as shown in 
Fig. 3A takes place, and when the linear velocity is high, 
45 the data arrangement 530b as shown in Fig. 3B occurs. 
Thus, according to the normal mastering apparatus, 
there comes out the difference in data arrangement be- 
tween the legal CD and illegal copied CD. In the mas- 
tering apparatus for the common CDs commercially 
50 available, the linear velocity can be set with accuracy as 
high as 0.001 m/s, and the original record is made with 
a constant linear velocity. However, even if the original 
record for 74-minute CDs is fabricated with such a high 
accuracy at the linear velocity of 1 .2 m/s, when the error 
55 is shifted to the plus side at the outermost circumferen- 
tial track, an error corresponding to 11.783 revolutions 
takes place. That is, as compared with the ideal original 
record, the original record to be fabricated has the data 
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arrangement 530b whose angular error is 11 .783 revo- 
lutions x 360 degrees at the outermost circumferential 
track. Accordingly, as shown in Figs. 3A and 3B, the le- 
gal CD and illegal CD have different data arrangements 
530, i.e., different A1 to A26 addresses 323a to 323x. 
For instance, when the CD is divided into four sections 
to define Z1 to Z4 arrangement zones 531 , the arrange- 
ment zones 531 of the A1 to A26 addresses 323 are 
different from each other. Accordingly, when a corre- 
sponding table between the arrangement zones 531 
and the addresses 323 for two CDs are drawn out, as 
shown in Figs. 3A and 3B it is found that the physical 
position tables 532a and 532b of the legal CD and ille- 
gally duplicated CD are different from each other. This 
difference allows distinguishing between the illegally du- 
plicated CD and the legal CD. However, even if a CD is 
fabricated which is hard to duplicate, the effect comes 
down if the method of checking the legal CD is in easy 
revision. According to this invention, as shown in Fig. 5, 
the physical position table 532 is made during the fab- 
rication of the CD original record or after the completion 
of production of the original record. This physical ar- 
rangement table 532 is encrypted by an encryption 
means 537 on the basis of a one direction function such 
as an RSA type disclosure cipher key and then recorded 
in an optical ROM section 65 of the CD medium 2 or in 
the magnetic recording track 67 of the CD medium 2a. 
[0054] Subsequently, in the drive side, a cipher signal 
538b is reproduced from the CD medium 2 or 2a and 
the physical arrangement table 532 is restored using a 
decryption program 534 reproduced from the optical re- 
cording section of the CD. Further, disk rotational (turn- 
ing) angle information 335 corresponding to the actual 
CD address 38a is obtained on the basis of an index or 
a rotational pulse signal from the aforesaid FG by using 
a disk check program 533a similarly reproduced from 
the CD and checked with the data of the physical ar- 
rangement table 532. If OK, the operation starts. If NO, 
a decision is made such that it is an illegally duplicated 
CD, thus stopping the operation of soft programs or the 
reproduction of the music softs. In the illegally copied 
CD shown in Fig. 33B, the physical position table 532b 
is different from that of the legal CD, whereby the CD is 
rejected. The illegally duplicated CD does not come into 
operation except for the decryption of a cipher decrypt- 
ing program 537. Accordingly, even though the cipher 
signal is copied, the rejection takes place. Thus, it is pos- 
sible to almost completely prevent the reproduction of 
the illegally copied CD. 

[0055] There may be three ways the illegal duplication 
traders concerned can take as countermeasures: 1 ) fab- 
ricating a CLV disk original record having the totally 
same pit pattern; 2) decrypting the cipher encode pro- 
gram of the secrete key shown in Fig. 5 by means of the 
cipher decode program 534; 3) analyzing all the pro- 
grams in the CD-ROM to replace the cipher decode pro- 
gram 534 and disk check program 533a by the program 
revision. Of these three ways, the third way is meaning- 



less because the program decryption and program re- 
vision need much time, i.e., large cost. In addition, ac- 
cording to this invention, the cipher decode program 534 
and disk check program 533a are placed in the media 

5 side but not in the drive side, and hence they can 
changed at every title or press of the CD-ROM. Accord- 
ingly, since the investment for the program decryption 
and cipher decryption is needed at every title, the illegal 
traders are unprofitable so that the duplication can be 

10 prevented from the economical aspect. Further, a de- 
scription is made in terms of the second way. This in- 
vention employs a one direction function such as the 
RSA type disclosure cipher key shown in Fig. 5. For ex- 
ample, the employment of the equation C = E (M) = 

15 Memodn is possible. Thus, even if the cipher decode 
program, i.e., one key, is in disclosure on the CD-ROM, 
the decryption of the cipher encode program 537 which 
is the other key takes incredible time and hence is sub- 
stantially impossible. Although there is a possibility that 

20 the information on the cipher encode program 537 
leaks, in the Fig. 5 method the cipher decode program 
534 is present at the media side but not at the drive side. 
Accordingly, even in case that it leaks, by changing both 
the pair of cipher programs, the duplication preventing 

25 effect is easily restorable. Finally, the first way of fabri- 
cating the CLV original record having the completely 
same pattern is difficult because, although one-pulse ro- 
tational signal emerges per revolution, the current CLV 
mastering apparatus 529 does not include a means to 

30 detectthe rotational angle with high accuracy for control. 
In this case, with the rotational angle information and 
recorded signal being read out from the duplication 
source, i.e., CD, to take the synchronization with the ro- 
tational pulses during the duplication, a similar pit patter 

35 can be drawn with some degree of positional accuracy, 
but not exactly. However, this is possible only in the case 
where the recording on the duplication source CD is ef- 
fected at the same linear velocity. 
[0056] In the mastering apparatus 529 according to 

40 this invention, as shown in Fig. 1 a CLV modulation sig- 
nal generating section 1 0a generates a CLV modulation 
signal which in turn, is supplied to a linear velocity mod- 
ulating section 26a in some case and a time-axis mod- 
ulating section 37a of an optical recording circuit 37 in 

45 some case for CLV modulation. The linear velocity mod- 
ulating section 26a modulates, at random, the linear ve- 
locity at 1 .2 m/s to 1 .4 m/s which are within the CD stand- 
ard range as shown in Fig. 2A. This can similarly be re- 
alized even if the time-axis modulating section 37a mod- 

50 ulates the signal while the linear velocity is constant, in 
which case there is no need for the modification of the 
apparatus. Difficulty is encountered to detect with high 
accuracy the linear velocity modulation from the dupli- 
cation source CD. Even the mastering apparatus which 

55 made the original record can not duplicate it, for that the 
recording is performed at random without controlled. 
The original record always varies. For this reason, it is 
almost impossible to completely duplicate the CD in- 
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volving the linear velocity modulation according to this 
invention. However, since the linear velocity from 1 .2 to 
1 .4 m/s for CDs is in the standard range, the data is re- 
producible by means of the common CD-ROM player 
currently put on the market. 

[0057] Let it be assumed that as shown in Fig. 2B, the 
same data is recorded on a specific optical track 65a at 
a constant linear velocity of 1 .2 m/s and, when the start 
point is taken as S, the end point A1 of the recorded data 
takes a position of 360 degrees. In this case, if as shown 
in Fig. 2C the linear velocity evenly increases from 1.2 
m/s to 1.4 m/s during one revolution, the physical posi- 
tion 539a of the address A3 comes to the physical po- 
sition 539a shifted by 30 degrees. Further, the linear ve- 
locity increases during 1/2 revolution, it comes to the 
physical position 539c shifted by 45 degrees. This 
means that the position is changeable by a maximum of 
45 degrees during one revolution. Since the common 
CLV mastering apparatus can generate only one rota- 
tional pulse per revolution, the positional error is accu- 
mulated up to 90 degrees during two revolutions. Even 
if in the future the illegal duplication traders carries out 
the rotation control, the positional deviation of 90 de- 
grees occurs between the legal original record and ille- 
gally copied original record by means of the linear ve- 
locity modulation according to this invention. Detecting 
this positional deviation allows the illegally copied CD. 
The position deviation detecting resolution is set to be 
below 90 degrees. Accordingly, in the case where the 
linear velocity is changed in the range from 1.2 to 1.4 
m/s, when as illustrated in Figs. 3A and 3B four 90-de- 
gree division zones Z1 , Z2, Z3 and Z4 are set, the de- 
tection of the illegal CD is possible. If dividing more than 
four, its effect improves. Naturally, if a CLV mastering 
apparatus having an extremely high accuracy would 
newly be developed, the illegal traders can make the 
wholly same pit pattern. However, only several compa- 
nies in the world can develop such an apparatus and, 
therefore, it is not required for the ordinary use purpos- 
es. If the shipment of such a mastering apparatus is lim- 
ited for the purposes of protecting the copyright owner, 
the complete prevention of the illegal copy is possible. 
[0058] Furthermore, In the mastering apparatus 
equipped with a rotational angle sensor 17a as shown 
in Fig. 1 , the physical position table 532 is made out on 
the basis of the address information 32a of the input data 
and positional information 32b on the rotational angle 
from a motor 1 7, and then encrypted through the cipher 
encoder 537 and further recorded at the outermost cir- 
cumferential portion of the original record 2M by means 
of the optical recording circuit 37. Thus, the physical ar- 
rangement table 532encrypted is recorded on an optical 
track 65 of the Fig. 5 disk 2 during the formation of the 
original record. Accordingly, this disk is reproducible 
even by an ordinary CD-ROM drive not having a mag- 
netic head. In this case, as illustrated in Figs. 5 and 6, 
the drive is required to include a disk rotational angle 
sensor 335. This detecting means is useful if only de- 



tecting the relative position of the address 323 and 
90-degree zone, and hence a complicated sensor such 
as a angular sensor is not always needed. The relative 
position detecting method will be described with refer- 

5 ence to Fig. 4. For example, as shown in (a) of Fig. 4 
the rotational pulse from the motor or the index signal 
from the optical sensor once generates per revolution 
of the disk. This interval is time-divided as shown in (b) 
of Fig. 4 so that, in the case of six-divided zones, the 

10 signal position time slots Z1 to Z6 are given. On the other 
hand, as described before the address signals 323a, 
323b are obtainable from the sub-code of the repro- 
duced signal. A signal position indicating signal is effec- 
tive to detect that the address A1 exists in the zone Z1 

15 and the address A2 is present in the zone Z3. In this 
case, the structure becomes simple when the rotation 
signal or zone signal is recorded in the sub-code, while 
the data can entirely be duplicated, which destroys the 
duplication preventing effect. Accordingly, the provision 

20 of a means to detect the rotational angle at a place other 
than the optical recording section like this invention can 
offer a high duplication preventing effect. 
[0059] Returning back to Fig. 6, in the recording and 
reproducing system, the signal is reproduced by an op- 

25 tical reproducing circuit 38, and if the physical arrange- 
ment table 532 is present in the optical track, in the Fig. 
7 flow chart the operational flow advances from a steps 
471b to 471 e. If the answer of the step 471b is "NO", 
the step 471 c is executed in order to check whether the 

30 cipher data exists in the magnetic recording section 67. 
If "NO", the operational flow goes to a step 471 r to give 
a permission for the start-up. On the other hand, if 
"YES", the operational flow proceeds to the steps 471 d, 
471 e to reproduce the cipher and to start the decryption 

35 program of the cipher decoder 534 recorded on the 
ROM of the drive or on the disk for the decryption, then 
followed by a step 471 f to make out the physical ar- 
rangement table 532, i.e., the zone-address table (An : 
Zn). A step 471 w is for checking whether or not the disk 

40 check program is in the media. If the decision is "NO", 
the operational flow advances to a step 471 p. If the de- 
cision is "YES", the operational flow proceeds to a step 
471 g to start the disk check program recorded within the 
disk. In the disk check program (the step 471 f), a step 

45 471 h is first executed to set n = 0, and then a step 471 i 
is implemented to set n = n + 1 , and further a step 471 j 
is performed to search the address An of the disk 2 in 
the drive side for reproduction. In a step 471 k, the posi- 
tional information Z'n is detected and outputted by the 

50 foregoing position detecting means 335, and in a step 
471 m a check is made as to whether Z'n = Zn. If "NO", 
the operational flow goes to a step 471 u to decide that 
it is an illegally copied CD and further to issue an indi- 
cation of "illegally copied CD" to the display section 1 6, 

55 then followed by a step 471s for stopping. On the other 
hand, if the decision of the step 471 m is "YES", the op- 
erational flow goes to a step 471 n to check whether n = 
the last. If "NO", the operational flow returns to the step 
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471 i. If "YES", the operational flow advances to the step 
471 p. The step 471 p checks whether or not the disk 
check program is placed in the drive side ROM or RAM. 
If the decision is "NO", the step 471 r is executed to start 
the soft. On the other hand, if "YES", a step 471 q is im- 
plemented to run the disk check program. The opera- 
tional content is the same as a step 471 1. Thus, if the 
answer is "NO", the operational flow advances to the 
steps 471 u and 471s. If the answer is "YES", the step 
471 r is implemented to start to reproduce the soft within 
the disk. 

[0060] In the case where the CD player which is cur- 
rently in production reproduces a disk whose linear ve- 
locity varies between 1 .2 to 1 .4 m/s, there is not problem 
in reproducing the original signal. On the other hand, the 
mastering apparatus can do the cutting with a consider- 
able linear velocity accuracy above 0.001 m/s. Thus, as 
the standard for the mastering apparatus there has been 
provided the CD standard in which the linear velocity = 
± 0.01 m/s. If conforming with the this CD standard, as 
shown in Figs. 11 A and 11 B the linear velocity can in- 
crease, for example, from 1.20 m/s to 1.22 m/s within 
the standard. In this case, as shown in Figs. 11 C and 
11 D the angular physical arrangement of the same ad- 
dress is shifted by an angle of 5.9 degrees per revolution 
of the disk from 539a to 539b. When as shown in Fig. 
1 3 a rotational angle sensor 335 which detects the ang le 
shift of 5.9 degrees is provided in the recording and re- 
producing system side, the physical arrangement differ- 
ence is distinguishable. For CDs, the rotational angle 
sensor 335 is useful which has a resolution of 6 degrees, 
i.e., which angle-divides one revolution into more than 
60. 

[0061] The arrangement of this rotational angle sen- 
sor 335 is illustrated in the Fig. 1 6 block diagram of the 
recording and reproducing system. Since a pulse 
emerging from a rotational angle sensor 1 7a such as a 
FG of the motor 1 7 is time-divided by a time-division cir- 
cuit 553a of an angular position detecting section 553 
of a disk physical arrangement detecting section 556, 
even if only one rotational pulse signal is obtainable per 
revolution, when for example the time accuracy is ± 5%, 
it can be divided into 20, which ensures the angular res- 
olution about 1 8 degrees. This operation was described 
above with reference to Figs. 4A, 4B and 4C. Since for 
CDs an eccentricity of ± 200 jum takes place, an angle 
measurement error appears due to the eccentricity. In 
the case of a CD according to the CD standard, the an- 
gle measurement error of a maximum of 0.8 degrees 
occurs at P-P due to the eccentricity. Accordingly, if the 
angle measurement resolution of 1 degree is needed, 
the measurement becomes impossible. When a high 
angular resolution is needed in order to avoid this prob- 
lem, an eccentric quantity detecting section 553c is pro- 
vided in the angular position detecting section 553 in 
Fig. 1 6 to measure the eccentric amount so that the cor- 
rection calculation is made in an eccentric quantity cor- 
rection section 553b to eliminate the influence from the 



eccentricity. A description will be made in terms of the 
detection of the eccentric quantity and the calculation of 
the correction amount. When no eccentricity occurs as 
shown in Fig. 19A, the center of a triangle made by three 

5 points A, B, C on one circle is coincident with the real 
center 557 of the disk under the condition that 9a = 6b 
= 9c. Actually, as shown in Fig. 19B an eccentricity 559 
takes place due to the eccentricity of the disk and the 
variation in the mounting of the disk. As shown in Fig. 

10 1 9B, the relative angles of the three point addresses A, 
B, C are detected by the angle sensor 353, whereby the 
difference L'a between the rotational center 558 of the 
disk and the real disk center 557 can be calculated as 
L'a = f (0a, 9b, 9c). The eccentricity correction section 

15 553b corrects, using the calculated eccentric amount, 
the rotational angle signal from the rotational angle sen- 
sor 17a. This can eliminate the adverse influence from 
the eccentricity so as to improve the accuracy so that 
the angular resolution is below 1 degree, thereby im- 

20 proving the detection accuracy of the illegal disk. 

[0062] In the case where the detection of the angular 
position is made with the resolution as low as 6 degrees 
as mentioned before, the decision between the legal 
and illegal disks is required to be strict. In particular, if 

25 the decision is made such that the legal disk is the illegal 
disk, the legal users suffer large damage. It is absolutely 
needed to avoid it. For this reason, as illustrated in steps 
551 1, 551 u, 551 v of the Fig. 1 4 flow chart, the access to 
the address of the disk which has been decided as an 

30 illegal disk is made two or more times for reproduction 
and check, whereby it is possible to avoid the wrong de- 
cision. The basic portion of the Fig. 14 flow chart is the 
same as the Fig. 7 flow chart, and only additional por- 
tions are described and the description of the portions 

35 other than the additional portions is omitted for simplic- 
ity. 

[0063] When in a step 551 a decision is made such 
that the value is out of the allowable range, in the step 
551 1 the access to the address An is again made plural 

40 times, then followed by the step 551 u to detect the zone 
number Z'n indicative of the relative angle with respect 
to the address An, and further followed by the step 551 v 
to check plural times whether or not the value is within 
the allowable range. If the decision is "YES", the disk is 

45 considered as a legal disk, and the operational flow goes 
to a step 551 s. On the other hand, if the decision is "NO", 
it is considered as an illegal disk, and the operational 
flow advances to the steps 471 u and 471 s to inhibit the 
operation of the program. 

50 [0064] In addition, if a statistic process is added for 
the prevention of the wrong decision, the decision ac- 
curacy improves. In Fig. 12A, in the legal original record 
the frequency distributions of angle-address, angle- 
tracking direction, address-tracking direction, angle-pit 

55 depth and address-pit depth read out become as illus- 
trated in a graph (1 ). Accordingly, in the case where spe- 
cific data are selected and reproduced by a player as 
shown in a graph (2), easily discriminable sample ad- 
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dress data are selected. As shown in Fig. 12B the 
formed disk is reproduced to find signal sections, indi- 
cated with black color, which are out of the allowable 
range, and further to strike the abnormal values, which 
are out of the allowable range, off a list as shown by a 5 
graph (4). Although in the illustration the frequency dis- 
tribution of angle-address arrangement is indicated, the 
same effect is also obtainable in terms of the frequency 
distribution of pit depth or address-tracking quantity. 
This permits the copy prevention signal section hard to 10 
discriminate, i.e., easy to made a mistake to be elimi- 
nated from the list, which reduces the mistake during 
the reproduction by the reproducing player. That is, the 
mistake probability decreases with the access to the ad- 
dress of the disk decided as illegality being made two 15 
or more times. 

[0065] On the other hand, in Fig. 12C, in the original 
record illegally duplicated, since the address of the 
formed disk is read out to fabricate the original record, 
a copy protect signal (CP) signal generates which dis- 20 
tributes in a given range at a constant probability as 
shown in a graph (5). In this case, since the disk physical 
arrangement table can not be revised as described be- 
fore, the data selection as seen in the graph (2) is im- 
possible. Accordingly, in the physical arrangement of 25 
the illegal original record the data are considerably close 
to the limits of the allowable range or the CP signal exists 
out of the allowable range. As shown in Fig. 1 2D, in the 
optical disk formed from the illegal original record there 
occur errors due to the formation variation which cause 30 
a distribution as shown in a graph (6). In the graph (6), 
the physical arrangement signal 552b exceeding the al- 
lowable value develops as indicated by black color. 
Since the physical arrangement signal 552b inherent in 
the illegal disk is detectable through the disk check pro- 35 
gram, the operation of the program stops, thereby pre- 
venting the use of the copied disk. The distribution of 
the angle-address CP signal disperses within a narrow 
range. On the other hand, in the case of the pit depth 
shown in Fig. 17B, the depth greatly varies in accord- 40 
ance with the cutting and formation condition, and it is 
considerably difficult to control this with precision. 
Therefore, the yield of the illegally duplicated disk at 
manufacturing sharply drops. For this reason, in the 
case of the pit depth, strong copy protection is possible. 45 
[0066] A description will be made hereinbelow in 
terms of a reproducing system which detects the fre- 
quency distribution of the disk physical arrangement as 
shown in Figs. 12A to 12D for the prevention of copy. 
As illustrated in Figs. 13 and 16, the recording and re- 50 
producing system 1 is equipped with a disk physical ar- 
rangement detecting section 556 including three detec- 
tion sections: an angular position detecting section 553, 
a track displacement detecting section 554 and a pit 
depth detecting section 555 which output a detection 55 
signal indicative of the angular position information Z'n, 
a detection signal representative of the tracking dis- 
placement T'n, and a detection signal indicative of pit 



depth D'n, respectively. When they are coincident in 
time with the signal A'n from an address detecting sec- 
tion 557, it is possible to obtain the corresponding data 
representative of A'n-Z'n, A'n-T'n, A'n-D'n, Z'n-T'n, Z'n- 
D'n, T'n-D'n. These data are checked in a checking sec- 
tion 535 with An, Zn, Tn, Dn of the reference disk phys- 
ical arrangement table 532 decoded by the cipher de- 
coder 534. If the decision is made such that it is not a 
legal disk, an output/operation stopping means 536 
stops the operation of the program. 
[0067] Further, a description will be made with a flow 
chart in terms of a statistic way to reduce the misjudg- 
ment for disks. In the flow chart of Fig. 14 the description 
of portions which are the same as that of Fig. 7 will be 
omitted for brevity. Further, the description will be limited 
to the decision of the illegal disk based on the frequency 
distributions of the disk physical arrangement data of the 
graphs (1) to (6) in Figs. 12A to 12D. First, in the disk 
check program 471 1, a step 551 W is executed so as to 
check every time whether the CP (Copy Protect) decryp- 
tion program, i.e., a first cipher decoder 534a having a 
one direction function (for example, RSA) calculating 
section 534c to decrypt the reference physical arrange- 
ment table 532 of the cipher decoder 534 in Fig. 16, is 
illegally changed or not, in order words, to check illegal 
revision and illegal decryption by an illegal cipher de- 
coder, with check points being provided at given por- 
tions of the disk check program or application program. 
If "YES", the operation stops, thereby making it possible 
to prevent the illegal traders from replacing the first ci- 
pher decoder 534a with an illegal cipher decoder. This 
provides a higher degree of cipher security to further en- 
sure the duplication prevention. Subsequently, a step 
551 f follows, for the angular position, to measure the po- 
sition of a specific address and to measure the distribu- 
tion state of the deviation amount with respect to the 
reference angle of the reference physical arrangement 
table 532 of the zone number. Assuming that m = 0 in- 
dicates that the deviation does not occur and m = ± n 
indicates that the zone is shifted by n, a step 551 g is 
executed to set m = -1 , a step 551 h is executed to set 
m = m + 1 , andastep551 i is performed to check whether 
or not the angular zone Z'n is shifted by m. If the answer 
is "NO", the operational flow returns to a step 551 h. If 
"YES", the operational flow advances to a step 551 j to 
add it to the Z'n deviation distribution list so that the de- 
viation distribution table is drawn up in succession. If m 
= the last in a step 551k, the next step 471 n is per- 
formed. If "NO", the operational flow returns to the step 
551 h. In such a manner, the measurement is made in 
terms of the angular position of the specific address in 
Fig. 1 6, the state tracking displacement, or the distribu- 
tion states of the deviations of the pit depth and angle/ 
address positions with respect to the reference. 
[0068] A step 551 m of the disk check program 471 1 is 
a legality decision program wherein in a step 551 n the 
maximum allowable value Pn (m) for the deviation m of 
the angular arrangement Z'n of the address n with re- 
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spect to the reference, which is encrypted and recorded 
on a magnetic recording layer or an optical recording 
layer, is decrypted and read out so as to check the a 
deviation distribution table 556a shown in Fig. 18 and 
drawn up by the physical position deviation distribution 
measurement program in the foregoing step 551 f and 
the reference physical arrangement table 532a to check 
whether the disk is legal or illegal. After setting m = 0 in 
a step 551 p and setting m = m + 1 in a step 551 q, in a 
step 551 r a check is made regarding whether it is within 
the allowable range. Checking whether being within the 
allowable range is achieved by checking whether or not 
the number of Z'n is smaller than Pn (m) in Fig. 18. If 
"NO", operational flow advances to the aforesaid step 
551 f to again make access to the corresponding ad- 
dress. If "NO", a decision is made such that the disk is 
illegal. On the other hand, if OK, the operational flow 
goes to a step 551 s. If m = the last, the operational flow 
goes to a step 471 p, while if "NO", the operational flow 
returns to the step 551 q. Such a measurement of the 
deviation distribution of Z'n with respect to Zn permits 
the statistic process which decides that it is an illegal 
disk when the value is out of the allowable range, there- 
by further reducing the probability that the legal disk is 
taken as an illegal disk, or vice versa. 
[0069] In addition, in the Fig. 14 flow chart, in a step 
551a a random extractor 582 including a random 
number generator 583 as shown in Fig. 16 supplies a 
partially selective signal to the cipher decoder 534 or the 
magnetic reproducing circuit 30 to select a portion of all 
the magnetic tracks or optical tracks, which contain a 
cipher, for the access and reproduction. Accordingly, 
since the access is made only to a portion of all the data, 
for example, about 100 of 10000, the mechanical ac- 
cess time becomes shorter to cause the time necessary 
for checking the duplication to become shorter. Further- 
more, the random extractor 582 issues a selective signal 
the cipher decoder 534 to carry out the decryption of a 
portion of the cipher data reproduced. For instance, in 
the case of a cipher based on a one direction function 
of 51 2 bits, the decryption takes a 32-bit microcomputer 
approximately 1/5 second. However, the employment of 
this partial selective method can reduce the time for the 
decryption. Since the random number generator 584 
checks a minimum of necessary sampled data which is 
different every time, even if using a system which 
checks only 100 of 10000 sampling points every time, 
the 10000 sampling points are finally checked. Accord- 
ingly, the duplication traders are required to duplicate 
the disk such that the physical arrangement of all the 
10000 sampling points are the same as the reference 
disk. It is difficult to duplicate the angles, tracking 
amounts and pit depths at all the sampling points, which 
improves the duplication prevention effect. The addition 
of this random extractor 582 is able to considerably re- 
duce the disk check time without deteriorating the high 
duplication prevention effect. 



[Third Embodiment] 

[0070] A description will be made hereinbelow with 
reference to Figs. 1 3 and 1 6 in terms of a third embod- 

5 iment which uses the tracking displacement and the pit 
depth as the first physical feature information. In Fig. 1 6, 
in the diskphysical arrangement detecting section of the 
recording and reproducing system 1, in addition to the 
aforementioned angular position detecting section 553, 

10 there is provided two detecting sections: a tracking 
amount detecting section 554 and a pit depth detecting 
section 555. The tracking amount detecting section 554 
receives a tracking amount Tn at the address n from a 
tracking amount sensor 24a such as a tracking error de- 

15 tecting circuit which can measure the wobbling of the 
tracking control section 24 of the optical head 6, and 
measures the coincidence in time between the tracking 
amount and the other detection signals such as A'n, Z'n, 
D'n to output the result as T'n to the checking section 

20 535. This principle will be described with reference to 
Figs. 20A and 20B. In the legal disk shown in Fig. 20A, 
the physical position 539a of the address A1 is modu- 
lated in the tracking direction during the formation of the 
original record (for example, wobbling). Thus, the track- 

25 ing is shifted toward an outer circumferential portion. 
When this is defined as T1 = + 1, the physical position 
539b of the address A2 is taken as T2 = - 1 . This infor- 
mation is discriminable during the formation of the orig- 
inal record or after the fabrication thereof, and therefore, 

30 after the reference physical arrangement table 532 is 
drawn up and encrypted, it is recorded on the medium 2. 
[0071] Secondly, in the medium 2 illegally duplicated 
as shown in Fig. 20B, generally the tracking displace- 
ment is not given. Even if the tracking displacement is 

35 given, as shown in the illustration, the tracking displace- 
ments T'1 and T'2 of the addresses A1 and A2 in the 
same angular zone Z1 give 01 + 1 , and the disk physical 
arrangement table 556 measured is different from the 
reference physical arrangement table 532 of the legal 

40 disk. Accordingly, the checking section 535 of the disk 
check section 533 in Fig. 1 6 detects this and the output/ 
operation stopping means 536 stops the output of the 
program, the operation of the program, or the decryption 
of the application program by the second cipher decoder 

45 534b and outputs a display signal indicative of "illegally 
copied disk" to the display section 1 6. In the case of Fig. 
16, since the disk check program itself is encrypted by 
the second cipher decoder 534b, difficulty is encoun- 
tered to revise the disk check program 533, thus in- 

50 creasing illegal duplication preventing effect. 

[0072] Furthermore, a description will be made about 
the pit depth detecting section. As shown in Fig. 1 6, the 
optically reproduced signal from the optical head 6 is fed 
to an amplitude detecting section 555a of a pit depth 

55 detecting section 555, which is designed to detect the 
amplitude of the envelop or the variation of the modula- 
tion factor, so as to detect the pit depth on the basis of 
the amplitude variation, the detection output D'n being 
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delivered to the checking section 535 to be checked with 
the data of the reference physical arrangement table 
532. If different therefrom, the copy preventing opera- 
tion starts. Thus, as shown in Figs. 21 A to 21 D, the four 
parameters of the address An, angle Zn, tracking dis- 
placement Tn and pit depth Dn can be checked with re- 
spect to the physical arrangements 539a, 539b, 539c of 
one sampling point. Thus, it is needed to duplicate the 
original record which conforms with the four parameters 
at all the sampling points. It is difficult to duplicate the 
original record satisfying such conditions at a high yield, 
which results in realizing a great copy preventing func- 
tion. In particular, duplicating a pit group whose widths 
are different and whose depths are the same is extreme- 
ly difficult and deteriorates the yield. Accordingly, the du- 
plication is economically impossible. In this invention, 
as shown in Fig. 36, when in a step 584a 1 000 sets of 
pit groups are recorded under 1 000 recording conditions 
different in recording output, pulse width and so on, in 
a step 584b the pit groups satisfying 5 sets of conditions 
are made at a given yield, for example, at 1/200 yield. 
In a step 564a the physical arrangements of the pit 
groups satisfying the conditions are found by the moni- 
tor of the original record by a leaser beam. In a step 
584d the physical arrangement table for the satisfying 
pit groups is drawn up, and in a step 584e the physical 
arrangement table is encrypted, and further, if a step 
584f shows the optical recording section, in a step 584g 
the obtained cipher is recorded on a second photosen- 
sitive section 572a of the original record. In a step 584h 
a plastic is injected to the original record to produce an 
optical disk. In a step 584i a reflection layer is formed, 
in a step 584j a magnetic layer is completed, if already 
completed, in a step 584k a magnetic recording section 
is made, and in a step 584m the cipher is recorded in 
the magnetic recording section to complete an optical 
disk. The pit depth is measured after the fabrication of 
the original record, the encryption is made and the ar- 
rangement table is recorded, thereby increasing the 
yield up to approximately 100% at the time of the pro- 
duction of the original record. 

[0073] A description will be made in terms of a detect- 
ing method of the pit depth in the pit depth detecting 
section 555. In Fig. 1 7A, pits 561 a to 561 f of an illegally 
duplicated disk have the same pit depth. Of pits of the 
legal disk shown in Fig. 17B, the pits 560c, 560d, 560e 
are shallower. Accordingly, as shown in Fig. 17C repro- 
duced pulses 562c, 562d, 562e have a lower peak val- 
ue, and the reproduced output becomes as shown in 
Fig. 17Fwhen a multi-level slicer555b assumes the ref- 
erence slice level SO, while the output disappears as 
shown in Fig. 17D at the detection slice level S1. Ac- 
cordingly, taking the logical product (AND) of the inverse 
value of S1 and SO, the duplication preventing signals 
563c, 563d, 563e are obtainable as shown in Fig. 17G 
only when the disk is a legal disk. In the illegal disk, since 
the output at the detection slice level S1 successively 
becomes 1 , the outputs of the duplication preventing 



signals do not appear. For this reason, the detection of 
the duplicated disk is possible. In addition, in this case, 
even if the amplitude detecting section 555a detects the 
amplitude lowering of the envelope of the optical output 
5 waveform or the lowing of the modulation factor and the 
inverse sign of S1 is obtained, a similar effect is availa- 
ble. 

[0074] As obvious from a Fig. 23 comparison table on 
the duplication preventing effects, since an original 

10 record fabricating apparatus for common CDs or MDs 
does not have an angle control function, the angular di- 
rection diskcheck, i.e., A, is effective. On the other hand, 
since an original record fabricating apparatus for laser 
disks (LDs), MDs and CD-ROMs is not equipped with a 

15 wobbling, i.e., tracking direction, control means, the 
tracking direction displacement, i.e., B, is effective. In 
the case of the depth direction, i.e., C, in addition to the 
conventional circuit, a detection circuit is required which 
can detects the amplitude or modulation factor, and 

20 hence the detection is impossible with the existing IC for 
CDs. Accordingly, since at present A + B provides a 
great copy preventing effect and has compatibility with 
the existing IC, the greatest effect is obtainable for CDs 
and MDs. Consequently, the current original record fab- 

25 ricating apparatus can offer the greatest effect when 
employing the checking method based on A + B, i.e., 
the combination of two parameters: angular direction 
and tracking direction. 

[0075] Fig. 24 shows a disk original record fabricating 

30 apparatus which implements the modulation on the an- 
gular direction, tracking direction and pit depth direction. 
The Fig. 24 mastering apparatus 529 basically and sub- 
stantially has the same arrangement and operation as 
the aforementioned Fig. 1 mastering apparatus, and the 

35 description thereof is limited to the portions differing 
therefrom. A description is first made in terms of the 
tracking modulation method. In the system control sec- 
tion, there is provided a tracking modulation signal gen- 
erator 564 which supplies a modulation signal to a track- 

40 jng control section 24 to perform the tracking at almost 
constant radius rO on the basis of a reference track pitch 
24a. The modulation such as wobbling is carried out 
within the range of the track radius rO ± dr. Thus, a me- 
anderring track is formed on the original record 572 as 

45 shown in Figs. 20A and 20B. This tracking displacement 
is fed to a tracking displacement information section 32g 
of a positional information input section 32b. In the copy 
preventing signal generator 565, the reference physical 
arrangement table 532 on the address An, angle Zn, 

50 tracking displacement Tn and pit depth Dn as described 
with reference to Fig. 13 is drawn up and encrypted in 
the cipher encoder 537. This cipher is recorded in a sec- 
ond original record area 572a provided at an outer cir- 
cumferential portion of the original record as shown in 

55 Figs. 32 and 33 or recorded in a second original record 
area provided at an outer circumferential portion as 
shown in Figs. 34 and 35. In addition, the modulation 
Dn in the pit depth direction can individually be added. 
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In Fig. 24, the system control section 1 0 is equipped with 
an optical output modulation signal generating section 
566 whereby the amplitude of the laser output of an out- 
put modulation section 567 in the optical recording sec- 
tion 37b varies as shown by the waveform (2) of Fig. 30, 5 
or a pulse width modulating section 568 modulates the 
pulse duration or pulse separation with a constant am- 
plitude as shown in by the waveform (1 ) of Fig. 30, there- 
by changing the effective value of the laser output. With 
this, a photosensitive section 574 having depths can be 10 
formed in a photosensitive section 573 of the original 
record 572 as shown by the process (2) of Fig. 30. 
Through the etching process, pits 560a to 560e having 
different depths are formed as shown by the process (3) 
of Fig. 30, the deep pits 560a, 560c, 560d having depths 15 
close to XIA and the shallow pits 560b, 560e having 
depths close to A/6. This original record 572 is metal- 
plated with nickel or the like so as to produce a metallic 
original record as shown by the process (4) of Fig. 30, 
and then plastic-formed to fabricate a formed disk 576 20 
as shown by the processes (5) and (6) of Fig. 30. In the 
case where the pits are formed on the original record by 
changing the amplitude of the laser output, since the 
peak value of the reproduced output decreases as 
shown by the waveform (5) of Fig. 31 , if it is sliced with 25 
a specific slice level by a level slicer, the pulse duration 
tends to be detected as a smaller duration as compared 
with the case that pit depth is large, thus making it diffi- 
cult to provide a normal digital output. For this reason, 
a pulse width adjusting section 569 generates a wider 30 
pulse T + AT as shown by the waveform (2) of Fig. 31 
relative to the original signal of the synchronism T as 
shown by the waveform (1 ) of Fig. 31 so that the digital 
signal is corrected as shown by the waveform (6). In the 
case of no correction, a sliced digital output is obtained 35 
which has a duration smaller than that of the original 
signal as shown by the waveform (7) of Fig. 31 , resulting 
in the output of an incorrect digital signal. 
[0076] Thus, the pit depth is modulated through the 
optical output modulating section 567, and the pit depth 40 
information Dn is fed from the optical output modulation 
signal generating section 566 to a pit depth information 
section 32h. In the copy preventing signal generating 
section 565, the reference physical arrangement table 
532 on the aforesaid An, Zn, Tn, Dn are drawn up and 45 
encrypted by the cipher encoder 537 and recorded on 
the magnetic recording layer. Or, as illustrated in Fig. 
34, after the fabrication of an original record having at 
its outer circumferential portion a second photosensitive 
section 577, the pit depth and so on are measured as 50 
shown by the process (5) of Fig. 34 to a physical ar- 
rangement table which in turn, encrypted, before this ci- 
pher is recorded in the second photosensitive section 
577 as shown in the process (6) of Fig. 34 and the phys- 
ical arrangement table 532, together with program softs, 55 
is recorded on one original record as shown in the proc- 
esses (7) to (9). In the case where disks do not have 
different ID numbers, the magnetic layer is not always 



needed, and only the optical recording section provides 
the copy preventing effect in accordance with this meth- 
od. Figs. 35A and 35B are a top view and cross-section- 
al view of an original record. It is also appropriate to com- 
bine two original records as shown in Figs. 32, 33A and 
33B. Further, in Fig. 24, there is provided a communi- 
cation interface section 578 which allow communication 
with the external, whereby as shown in Fig. 29, in an 
external cipher encoder 579 the soft copyright owner 
has, the physical arrangement table is encrypted by 
means of a first cipher key 32d and fed back from the 
external cipher encoder 579 through a second commu- 
nication interface 578a, a communication line and the 
communication interface 578 to a mastering apparatus 
529 manufactured by an optical disk manufacturing 
company. According to this method, the first cipher key 
32d belonging to the copyright owner is not given to the 
optical disk manufacturing company, which increases 
the degree of cipher security. In addition, in case that 
the first cipher key 32d is stolen, there is no need for the 
optical disk manufacturing company to take the respon- 
sibility. 

[0077] Furthermore, the precise control for the pit ma- 
chining in the depth direction is considerably difficult be- 
cause of depending on varying factors such as the sen- 
sitivity of the photosensitive material, gamma character- 
istic, output variation and beam configuration of the la- 
ser light, thermal characteristic of the glass substrate, 
etching characteristic, dimensional error of the pressing 
formation. For example, in the case of changing the 
pulse duration and depths of the pits as shown in Fig. 
22, the amplitude of the laser output and the most suit- 
able condition for the pulse duration vary at every pulse 
duration. Accordingly, taking the gamma characteristic 
into consideration, n combinational conditions on the la- 
ser output value and pulse duration are made as shown 
in Fig. 22. For example, several hundreds of laser output 
combinations are made to fabricate original records sev- 
eral hundred times under different conditions. Of these, 
the original records having the most suitable pit depth 
can be fabricated several times. That is, of the several 
hundreds of the original records, several original 
records satisfy the conditions. In these satisfied original 
records there is formed a pit group whereby, as shown 
by portions 581a, 581c of the waveform (3) in Fig. 22, 
the reproduced signal reaches the reference voltage So 
but not reaching the detection voltage S1 . However, the 
fabrications of several hundreds of useless original 
records cost a large amount of money and, therefore, 
this is economically impossible. Thus, this invention em- 
ploys a method of forming the most suitable pits by the 
fabrication of one original record. As shown in Fig. 30, 
several hundred sets, i.e., n sets of 580a to 580d pit 
groups are respectively recorded under n sets of laser 
output conditions. The pit groups having the pit depth, 
pit configuration and pulse width satisfying the condi- 
tions can be obtained with the probability of some of n 
sets, for example, several sets of several hundred sets. 
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As shown in Fig. 1 5, the physical arrangement table 532 
of the pit group 580c satisfying the conditions is encrypt- 
ed and recorded on the magnetic recording section of 
the disk 2 or recorded on the second original record or 
the optical recording section of the second photosensi- 
tive section original record 572, thus making to possible 
to fabricate the copy preventing disk using the pit depth. 
In this case, as the yield of the satisfied pit group be- 
comes worse, the number of the n sets of the pit group 
increases, while the copy preventing ability accordingly 
increases. Actually, when the total number of the pits of 
one set of the pit group 560 and the number of the kinds 
of pulse durations increase, the number of combinations 
and the yield comes to approximately one-several hun- 
dredth. Since the physical arrangement table 532 is en- 
crypted with a one direction function as described be- 
fore, it is impossible to revise it except that the cipher 
key is known. Accordingly, the duplication traders can 
not duplicate the disks except that they produce several 
hundreds of expensive original records. That is, the fab- 
rication of one duplicated original record costs a large 
amount of money, and therefore it is difficult economi- 
cally so that the traders will give up to fabricate the orig- 
inal record. On the other hand, even if several hundreds 
of kinds of 10-bit pit groups are provided and several 
hundred sets of the pit groups are made, the total ca- 
pacity is about several tens KB, and for example, the 
influence on the capacity 640 MB of a CD-ROM is 
1/1 0000, which results in almost no reduction of the ca- 
pacity according to this invention. Although the illustra- 
tion is made in terms of an example using a ROM disk 
such as a CD, it is also possible that a recording type 
optical disk such as a partial ROM is used and the phys- 
ical arrangement table is encrypted and recorded on a 
recording layer of an optical RAM. This can offer the 
same effect. Moreover, as shown in the Fig. 37 flow 
chart, the disk check program 584 can not be revised or 
eliminated except that the whole application program is 
decrypted with the disposition at 1 000 places, for exam- 
ple, like a program install routine 584d of a program 586 
of an application soft program, a printing routine 584e 
and a retention routine 584f, and hence, even if a portion 
of the disk check program 585 is omitted, the remaining 
check program stops the operation. Thus, with the disk 
check program being divided into a plurality of portions 
and disposed, the illegal duplication becomes difficult. 

[Fourth Embodiment] 

[0078] In the fourth embodiment, asecond low-reflec- 
tion (low-reflectance) section is provided as the first 
physical feature information. The formation of the sec- 
ond low-reflection section allows the production of a 
physical ID mark and the detection thereof. More spe- 
cifically, an area with no reflective layer is intentionally 
provided in a portion of an optical reflective layer (made 
of AL or the like) of a ROM optical disk such as a 
CD-ROM to create the physical ID. Figs. 38, 39 and 40 



are system block diagrams showing the principle of the 
fourth embodiment. Further, Fig. 41 shows a state of a 
physical ID inherent in a disk. As shown in Fig. 15D, 10 
low-reflection sections 584, 584a to 584i which do not 

5 have a reflective film 48 are disposed radially and 11 
reference low-reflection sections 585 are intentionally 
provided during the formation of the reflective film. 
When a light beam from the optical head 6 is focused 
on the low-reflection section 584, the reflected light 

10 quantity is extremely reduced as compared with the re- 
flective section 48, Accordingly, as shown by the opti- 
cally reproduced signal of Fig. 41 E, the signal level ex- 
tremely decreases. As shown in the block diagram of 
Fig. 39, a comparator 587 of a low-reflection light quan- 
ts tity detecting section 586 detects an optically repro- 
duced analog signal having a lower signal level than that 
of an optical reference value 588 to detect the low-re- 
flection light quantity section. A low-reflection section 
detection signal having a waveform as shown by (5) of 

20 Fig. 42 is outputted during the detection, an estimation 
is made in terms of the addresses of the start position 
and end position of this signal and the clock position. 
[0079] The optically reproduced signal is shaped and 
converted into a digital signal by means of a waveform- 

25 shaping circuit 590 including an AGC 590a. A clock re- 
producing section 38a reproduces a clock signal on the 
basis of the waveform-shaped signal. An EFM demod- 
ulator 592 of a demodulating section 591 demodulates 
the signal and an ECC corrects errors, then outputting 

30 a digital signal. The EFM-demodulated signal is led to 
a physical address outputting section 593. For CDs (Q 
bits of subcode), an MSF address is outputted from an 
address outputting section 594 and a synchronizing sig- 
nal such as a frame synchronizing signal is outputted 

35 from a synchronizing signal outputting section 595. The 
clock reproducing section 38a outputs a demodulated 
clock. 

[0080] In a low-reflection section address/clock signal 
position signal outputting section 596, a low-reflection 

40 section start/end position detecting section 599 precise- 
ly measures the start point and end point of the low-re- 
flection section 584 by using an n-1 address detecting 
section 597 and address signal or a clock counter 598 
and a synchronizing clock signal or demodulation clock. 

45 a detailed description will be made with reference to Fig. 
42 in terms of this method. As shown by (1) of Fig. 42 
which is a cross-sectional view of an optical disk, a low- 
reflection section 584 is partially provided as a mark 
number 1 . A reflected light signal as shown by (2) of Fig. 

50 42, i.e., an envelope signal as shown by (3) of Fig. 42, 
is outputted, while it becomes lower than a light quantity 
reference value 588. A light quantity level comparator 
587 detects this fact and a low-reflection light quantity 
detecting section 586 outputs a low-reflection light 

55 quantity detection signal as shown by (5) of Fig. 42. 
[0081] Secondly, address information and a demodu- 
lation clock shown by (6) of Fig. 42 or a synchronizing 
clock are used in order to the start and end positions of 
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the low-reflection light quantity detection signal. Initially, 
a reference clock 605 of the address n shown by (7) of 
Fig. 42 is measured. If the n-1 address detecting section 
597 previously detects the address immediately before 
the address n, it is found that the next sync 604 is a sync 5 
of the address n. The clock counter 598 counts the sync 
604 and the number of clocks immediately before the 
reference clock 605, and this number of clocks is de- 
fined as a reference delay time TD which is measure 
and recorded by a reference delay time TD measuring 10 
section 608. 

[0082] Since the circuit delay time varies in accord- 
ance with the reproducing system, this reference delay 
time TD also varies. Thus, a time delay correcting sec- 
tion 607 corrects the time using the reference delay time 15 
TD, whereupon it is possible to accurately measure the 
number of start clocks of the low-reflection section irre- 
spective of the reproducing system. As shown by (8) of 
Fig. 42, by obtaining the start, end address • clock 
number for an optical mark No. 1 of the next track, the 20 
clock m + 14 of the address n + 12 is obtainable. Since 
TD = m + 2, the number of clocks is corrected to 12, 
while n + 14 is used for the purpose of the description. 
[0083] A description will be made in terms of a low- 
reflection section address table. The low-reflection sec- 25 
tion 584 is previously measured in the factory at every 
disk as shown in Figs. 3A and 3B so as to draw up a 
low-reflection section address table 609. This table 609 
is encrypted with a one direction function as shown in 
Fig. 44 so that as shown in Fig. 1 5 a low-reflection sec- 30 
tion group having a bar code configuration and having 
no reflective layers is recorded at the innermost circum- 
ferential portion of the disk in the second-time reflective 
layer formation process. It is also appropriate that it is 
recorded in the magnetic recording section 67 of a 35 
CD-ROM as shown in Fig. 38. As shown in Figs. 3A and 
3B, the low-reflection section address tables 609 and 
609x considerably differ from each other between the 
legal CD and the illegally duplicated CD. Accordingly, 
as shown in Fig. 38, the encrypted table is decrypted to 40 
made a normal table which is checked with a check pro- 
gram 535 to distinguish the legal disk from the illegally 
duplicated disk, thereby stopping the operation of the 
illegal disk. In the example shown in Fig. 42, the values 
of the low-reflection section address tables 609 and 45 
609x are different from each other. As shown by (8) of 
Fig. 42, in the legal disk the track next to the mark 1 
assumes the start and end at m + 14 and m + 267, re- 
spectively. On the other hand, as shown by (9) of Fig. 
42, in the illegally duplicated disk, the start and end take 50 
place at m + 21 and m + 277 different therefrom. Thus, 
as shown in Fig. 43, the low-reflection section address 
tables 609 and 609x are different from each other, there- 
by allowing the discrimination of the duplicated disk. In 
the case of CLV, this is achieved using the fact that the 55 
address coordinate arrangement of the original record 
is different as described before. Fig. 45 shows the actual 
measurement results about the positions of the ad- 



dresses of a CD. As obvious from the figure, the address 
coordinates are considerably different from each other. 
Moreover, according to the method of this invention, 
even if the original record is the same, since the reflec- 
tive film is partially removed in the reflective film forma- 
tion process, the low-reflection section differs at every 
disk. Accurately removing the reflective film partially in 
units of pits is almost impossible in the ordinary process. 
For this reason, duplicating the disk made according to 
this invention is economically satisfied, which provides 
a high duplication preventing effect. Fig. 30 is a flow 
chart for detection of a duplicated CD due to the low- 
reflection section address table, while the description 
thereof will be omitted because of repetition. 
[0084] Secondly, a description will be made in terms 
of a formation method of the low-reflection sections. In 
the process (2) of Fig. 47, a deposition preventing sec- 
tion 61 0 is placed on a substrate of a disk. I n the process 

(3) of Fig. 47, the sputtering is carried out, in which case 
the low-reflection section 584 with no reflective layer is 
available. In the process (4), the refractive index n1 of 
the substrate is made to be close to the refractive index 
n2 of a protective layer 611, thereby reducing the reflect- 
ed light quantity on the low-reflection section 584. Since 
n1 = 1 .55, n2 is set to 3 < n2 < 1 .7. 

[0085] In Fig. 48, an ink 612 with a low transmission 
factor is applied in the process (2) and cured with UV 
(ultraviolet light) in the process (3). Further, in the proc- 
ess (4) a reflective film is given. Since the ink 612 has 
a low transmission factor, the low-reflection section 584 
is available. In Fig. 49, in the process (2) a light shielding 
section 613 is adhered onto the substrate through an 
adhesive section 614, and in the process (3) a reflective 
film is formed by a first mask at a portion other than op- 
tical tracks of the inner circumferential section to make 
the low-reflection section 584. In addition, in the process 

(4) the position of the low-reflection section 584 is de- 
tected by the optical head 6 to draw up the low-reflection 
section address table 609, then followed by the encryp- 
tion in the process (5). In the process (6), this cipher 
data is modulated to a modulated signal such as a bar 
code data and recorded as an optical mark on the sub- 
strate of a cipher data recording section 61 8 by means 
of a printing section 61 7 and the ink 61 2. Further, in the 
process (7) the ink 612 is cured and in the process (8) 
a reflective film 48 is made by the sputtering or the like 
using a second mask 616 which masks portions other 
than the cipher data recording section 61 8. The reflect- 
ed light quantity decreases at the ink 612 portion, there- 
by forming the second low-reflection section 584. In the 
process (9), an envelope in which the light quantity par- 
tially decreases is reproduced, and in the process (10) 
the low-reflection section detection signal is repro- 
duced, whereby the cipher data is reproduced by the 
bar code demodulating section 621. As shown by the 
process (11) of Fig. 49, since in addition to a bar code 
620 a character pattern 622 can also be printed in the 
cipher data recording section 61 9, the characters for the 
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ID number can be printed at every disk, which allows 
visible confirmation of the ID number. In Fig. 50, for print- 
ing a circular bar code 620 and character pattern 622 
on the cipher data recording section 61 9, a heating head 
624 having a thermal transfer heating section 623 is 5 
used so as to partially perform the thermal transfer of 
the ink 612, applied onto a film 625, onto the substrate 
so that the ink 612 remains on the substrate as shown 
by the process (2). If necessary, an UV ink is employed 
and UV-cured in the process (3). In the process (4), us- 10 
ing the second mask 61 6 a metallic reflective film is pro- 
vided only in the cipher data recording section, whereby 
the optical head 6 is operated in the process (5) so as 
to obtain a reproduced waveform as shown by (6) in 
which attenuation occurs only at the low-reflection sec- 15 
tion, thus obtaining a low-reflection section detection 
signal as shown by (7). As shown in Fig. 49, the digital 
data is outputted from the bar code demodulator 621 so 
that a CP master cipher signal generates. This signal is 
different at every disk, and therefore a different physical 20 
ID is obtainable at every disk. As shown in Fig. 52 the 
disk physical ID 626 inherent in each disk, such as the 
low-reflection section address table 609 being the phys- 
ical information inherent in each disk as described in 
Figs. 3A and 3B or a stamper physical ID 627, such as 25 
the physical arrangement table in Figs. 3A and 3B, and 
a disk managing ID 628 being a serial managing number 
arbitrarily given by the soft making company is enci- 
phered as one data train with a one direction function 
cipher encoder so as to make the master cipher 626. 30 
Accordingly, even if the user try to revise the disk man- 
aging ID 628, the change of the disk physical ID 626 is 
difficult, with the result that the revision becomes impos- 
sible. 

[0086] This disk physical ID 626 is randomly formed 35 
in the CP optical mark section 61 8 of the Fig. 49 disk so 
as to have an optical mark as shown in Fig. 41. When 
this signal is reproduced, as shown in Fig. 53, The ad- 
dress is divided into 1 0 angular numbers from 0 to 9 for 
each optical mark to obtain 10 data so that the disk phys- 40 
ical ID 626 of 10 figures, i.e., 32 bits, can be defined. 
Moreover, as described above the disk physical ID var- 
ies at every disk irrespective of the same original record, 
and corresponds to a specific disk managing ID 628, 
whereby it is possible to prevent the revision of the disk 45 
managing I D. This can greatly improve the password se- 
curity against the release of the program. In addition, 
although a description was made in terms of the embod- 
iment in which the position of the optical mark is detect- 
ed by the address and the number of clocks, the disk 50 
physical table 609 as shown in Fig. 53 can be drawn up 
with a low-reflection section angular position detecting 
section 602 of a low-reflection section angular position 
signal outputting section 601 outputting a low-reflection 
section angular position signal on the basis of a low- 55 
reflection light quantity detection signal and disk rota- 
tional angle information of a disk rotational angle detect- 
ing section 335 in Fig. 38. 



[0087] When a writable layer 630 is provided as 
shown in Fig. 51 , in addition to write a password and the 
like by a pen, it is possible to prevent the magnetic re- 
cording section from being damaged because the wri- 
table layer 630 becomes thicker. With the characters 
and bar code for the disk managing I D 628 being printed 
on the writable layer 630, the ID is checkable at selling 
agents. 

[Fifth Embodiment] 

[0088] The fifth embodiment relates to a method in 
which an error signal is intentionally disposed as a du- 
plication preventing signal on a disk. As shown in Fig. 
54, a specific error sign 632 is arranged in a specific 
address • clock section of a legal disk 2. This arrange- 
ment information is enciphered and recorded as an error 
sign-address table 631 on the disk 2. This encryption 
information is supplied through a cipher encoder 534 to 
a physical ID outputting section 633. On the other hand, 
a CP error sign 632 "11011001" is parity-checked with 
an error sign list 634 in an error CP sign detector 633, 
and the address • clock for the error CP sign is outputted 
from an address • clock position outputting section 635 
and checked with the error sign-address table 631 by a 
check program 535. If the coincidence number n1 is 
above a given rate, a decision can be made such that it 
is a legal disk. This error CP sign "1 1 01 1 001 " is correct- 
ed in an ECC decoder 36e to be outputted as 
"1 1011011 ". Thus, the output data provides no problem. 
On the other hand, in an illegally duplicated disk 2a, 
since an ordinary sign 635 after the error correction is 
duplicated, it differs from the CP error sign of the legal 
disk 2. In this case, the output data is the same 
"11011011 as the that of the legal disk 2. However, the 
number of the error signs to be detected by the error CP 
sign detector 633 is small and the error-sign-address ta- 
ble and the arrangement of the error signs do not coin- 
cide, and hence the check program 535 decides that it 
is a duplicated disk, which stops its operation. Thus, it 
is possible to realize a duplication preventing disk. In 
this case, since the duplication preventing desk is made 
only with the change of the signal and the addition of the 
error CP sign detecting section 633, the system can 
have a simplified structure. 

[0089] Secondly, a description will be made with ref- 
erence to Fig. 56 in terms of a method of accomplishing 
the copy protection (CP) using a special EFM translation 
table 636. In the EFM translation, the original data 637 
is modulated to the standard sign 635 
"00100001000010" which in turn, is decoded to the 
modulated data 638 in an EFM decoder 592. In the du- 
plication preventing disk 2, a CP special sign 639 is re- 
corded in place of the standard sign 635 for a specific 
address only. In the case of the EFM demodulation, the 
sign is decoded to the ordinary data 638 "01101111". For 
this reason, distinguishing can not be made with only 
the output data. 
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[0090] A detailed arrangement will be described with 
reference to a block diagram of Fig. 55. For the legal 
disk 2, a CP special sign detecting section 646 detects 
a CP special sign 6639 and a CP special sign address 
outputting section 641 outputs the CP special sign ad- 
dress. In a legal disk checking section 535, it is checked 
with a CP special sign-address table 642 decoded by 
the cipher decoder 534. If the checked value exceeds a 
reference value nO, a decision is made such that it is the 
legal disk. Since only the standard signal 635 is record- 
ed in the illegally duplicated disk 2a, the CP special sign 
detecting section 640 does not generate the CP special 
sign detection signal except that an error occurs. Ac- 
cordingly, a legal disk check section decides that it is an 
illegal disk, thus stopping the operation. 
[0091] Thus, the employment of the EFM special 
translation table 636 allows the copy prevention at the 
stage of the modulation signal. As compared with Fig. 
54 error special sign method, the duplication becomes 
more difficult. In addition, the structure becomes simple 
because of the change of the signal only. 

[Sixth Embodiment] 

[0092] A description will be made in terms of the sixth 
embodiment which involves an install managing method 
using the master cipher 629 and a dealer code. Fig. 58 
illustrates an entire operational flow of a sub-cipher de- 
coder 643. This flow chart is composed of three main 
steps of a soft company process step 405a, a dealer 
process step 405 and a user process step 405c. First, 
in the soft company process step 405a, as described in 
the Fig. 52 first embodiment, a master cipher encoder 
537 in the lump enciphers an original record ID 627 in- 
herent in the original record, a disk physical ID 626, a 
disk managing ID 628 such as a serial number, and a 
sub-cipher decoder number ns, for example, ns = 151 , 
to make a master cipher 629. With this operation, the 
prevention of revision is possible. One dealer number 
ns is given to each dealer or service center. In each disk, 
a sub-cipher decoder number ns 644 (for example, ns 
= 151) is set in the master cipher 629. Accordingly, a 
sub-cipher 645 in the Fig. 57 disk can be encodeed only 
by a sub-cipher encoder 646 whose dealer number is 
151 . In this disk, the sub-cipher decoder 647 is set with 
the ns (for example, ns = 151) and the master cipher 
629. Accordingly, even if the encoding is tried with a sub- 
cipher encoder 646 different in number, the operation 
does not start. Thus, only the dealer whose ns = 151 
can treat the ns=151 cipher encoder 646a for the disk 
control such as the release of the program and setting 
of the number of machines to which the install is allow- 
able. 

[0093] Furthermore, in the dealer process step 405b, 
a sub-management data is produced which includes the 
disk physical ID 626 and further includes the disk man- 
aging ID 628, the number 650 of machines to which the 
install is limited, the time limit 651 for use, the service 



password and so on. The ns=151 dealer makes a se- 
crete of the sub-management data 649 and encrypts it 
with his ns=151 sub-cipher encoder 646a to make a 
sub-cipher 645. This sub-cipher 645 is recorded in the 

5 magnetic recording section of the disk 2. 

[0094] Still further, in the user process step 405c, the 
master cipher 629 is reproduced so that the master 
managing data 648 is decoded with the master cipher 
decoder 534. The original record duplication is checked 

10 with the original record physical ID thereof, and the re- 
vision of the ID number is checked with the disk physical 
ID 626 and the disk managing ID 628. The sub-cipher 
decoder number 644 is decoded, and in a step 405d the 
sub-cipher decoder number ns (for example, ns = 151) 

15 is selected. In the optical ROM section of the disk 2 there 
are recorded the sub-cipher decode programs (for ex- 
ample 001 to 999) and data enciphered. The specific, i. 
e., ns = 151, data is reproduced therefrom and the 
ns=1 51 sub-cipher decoder 647 is decoded through the 

20 master cipher decoder 534. In this case, since the sub- 
cipher decoder is enciphered, the revision is impossible. 
The sub-cipher decoder 647 decodes the sub-manage- 
ment data 549 on the basis of the sub-cipher. Since the 
physical ID 626 is included in the sub-management data 

25 549, the data revision is checkable. In addition, since 
the number 650 of the install-done machines, the time 
limit 651 in use and the release program number 652 
are recorded, it is possible to limit the program number 
released and the number of the install-allowable ma- 

30 chines. This setting can arbitrarily be carried out by the 
dealer. Accordingly, taking the selling situation of disks 
and softs into consideration, the dealers staying in areas 
of countries can perform the most suitable setting. 
[0095] The Fig. 57 operational flow will further be de- 

35 scribed with reference to a flow chart of Fig. 58. In Fig. 
58, in addition to a disk fabricating routine 405a for the 
soft company and a disk use limit routine 405b for a deal- 
er, there are newly provided a program use-allowing 
routine 405d for the dealer and an install routine 405c 

40 for the user. First, in the disk fabricating routine 405a, 
an original record is fabricated in an original record fab- 
ricating step 410a and the original record physical ID 
such as the address-coordinate table and error-address 
table are extracted. A disk substrate is made on the ba- 

45 sis of the original record and in a first metallic reflective 
film producing step 410b a physical feature different at 
every disk is made, for example, in such a manner as 
intermittently providing low-reflection sections with no 
reflective layer as described above, before the disk 

50 physical ID being extracted. 

[0096] A serial number generating step 410c is exe- 
cuted to generate a disk managing ID with a serial 
number different at every disk and designates a sub- 
cipher decoder number ns, and a step 41 Od is executed 

55 to encipher it with a master cipher decoder to make a 
disk master cipher, and further a step 41 Oe is imple- 
mented to record on each disk a recording number such 
as a circular bar code, different at every disk, in a second 
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metallic reflective film process. Or, in a step 41 Of it is 
recorded in the magnetic recording layer before the fab- 
rication of the disk 2. In the dealer step 405b for the next 
number ns, a step 41 Og is executed to make a dealer 
sub-management data 649, and a step 41 Oh is imple- 
mented to make a disk sub-cipher by a sub-cipher en- 
coder 646 with the number ns, and further a step 41 Oi 
is executed to record it in the magnetic recording layer. 
[0097] In the next user install routine 405c, a machine 
ID is read out and registered in a machine ID recording 
area 655 of an install managing data 654, then followed 
by a step 41 Ok to record the machine ID in an HDD and 
to confirm an install-allowable flag 653 with a basic pro- 
gram number that the install is permitted in the disk 2. 
Flags 653a, 653b and 653c show the install permissions 
to the machines with ID1, ID2 and ID3, respectively. In 
the illustration, the install is allowed to the machine ID1 
and machine ID3. After the install, a step 410m follows 
to record all the install managing data 653. Subsequent- 
ly, a step 41 On is executed to perform the operation for 
a new program np being installed for a fee, then followed 
by a step 41 Op to make additional install managing data 
654a when the new program np is newly installed the 
machine ID1 and machine ID3. In the data, the install 
allowing flag 653 rises on install allowing flags 653f and 
653h. This data is transmitted to the dealer. In the dealer 
use allowing routine 405d, a step 41 Ou is for the dealer 
to check the receipt of the fee for the program install. If 
"YES", the operational flow goes to a step 41 Ov to en- 
cipher the additional install managing data 654a with the 
sub-cipher encoder No. ns, and then advances to a step 
41 Ow to make an install managing number, which in 
turn, is delivered to the user. The user receives the in- 
stall managing number 655 in a step 41 Oq, and decodes 
the cipher with the sub-cipher decoder No. ns to decode 
the additional install managing data 645a in a step 41 0s, 
and further install the new program in a step 41 Ot. At 
this time, in a step 41 Ox, the decoded physical ID data 
is checked with the physical ID data measured from the 
disk. If OK, the operational flow proceeds to a step 41 Oz 
to start to install the program np. If the revision has been 
made, the physical IDs are not coincident with each oth- 
er, thereby preventing the illegal revision. In this case, 
of the additional program np, the instal allowing flags 
653a and 653c assume "1", which permits the program 
install for the machine ID1 and machine ID3. 

[Seventh Embodiment] 

[0098] Furthermore, as the seventh embodiment, 
there are described a method of recording data by the 
second low-reflection section described in the fourth 
embodiment and a fabricating method. Fig. 5 shows a 
method of enciphering the address-coordinate position 
information 532 to record it in the optical recording sec- 
tion of the original record. On the other hand, when as 
shown in Fig. 15 the address-coordinate position infor- 
mation 532 is encrypted to make a bar code like mask 



pattern to form a reflective film including a bar code like 
non-reflective portion, the bar code pattern is reproduc- 
ible through the optical head 6. In this case, for the re- 
production of the duplication preventing signal, it is also 
5 possible that the optical reproduction surface and the 
protective layer 610 opposite thereto are made to be 
transparent and, in addition to the optical head 6, an op- 
tical sensor is provided at the opposite surface side to 
read out the bar code. Further, when the clock signal is 
designed to be reproduced from the bar code to perform 
the rotational control of the motor, a constant speed ro- 
tation of the motor is possible at recording to the mag- 
netic recording section. As shown in Fig. 46 the address 
position of the copy protect optical mark and the pit ar- 
rangement are detected to distinguish between the legal 
disk and the illegally duplicated disk to remove the illegal 
disk. Although an RSA function is employed as the ci- 
pher function, it is also appropriate to use an elliptical 
curve function or DES function instead. In Fig. 59, the 
angular position relationship between the optical mark 
387 and the address position vary at every disk. There- 
fore, it is also possible that the angular difference is 
treated as the disk physical ID. 

[0099] The seventh embodiment employs a method 
different from the fabricating method of the fourth em- 
bodiment. That is, as shown in Fig. 60 the bar code like 
low-reflection section 584 is made by means of a laser 
trimming device. In a first laser trimming process shown 
by (3) and (4), a light beam from a laser 643 is operated 
to take a scanning movement through a laser scanner 
644 to make a non-linear pattern 653 so that a low-re- 
flection section 584 is formed in the process (4). Accord- 
ing to this invention, as shown by (3) the laser cutting is 
made zigzag but not linearly. For this reason, in this in- 
vention the low-reflection section is detected in units of 
1T, and for the duplication of the disk according to this 
invention, it is required that the cutting be made in units 
of pits, i.e., with accuracy below 0.8 jum in both the ver- 
tical and horizontal directions. On the other hand, since 
the accuracy of the general-use laser scanner is above 
10 \xm, the duplication of the non-reflective section 584 
is impossible through the equipment commercially avail- 
able. 

[0100] As well as in Fig. 49, as shown in Fig. 61 an ID 
mark is made at random by the laser trimming in the 
process (3) and the address of the I D mark and the clock 
number are detected in the process (5) and these data 
and the logical ID are enciphered in the lump. In the sec- 
ond laser trimming process (6) this cipher is recorded 
as a pulse width modulated signal such a bar code, with 
the result that the disk ID number different at every disk 
and impossible in revision is formed in the optical re- 
cording section of a CD. As shown in Fig. 67, in the proc- 
ess (2) the physical arrangement information 532 of the 
original record is in advance detected and encrypted 
through the cipher encoder 537 so that a CP bar code 
signal is made in a pulse width modulating section 656. 
Further, in the process (3) a portion of the inner circum- 
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ferential section or outer circumferential section of the 
original record completed is removed by means of the 
laser trimming to provide a portion with no pit atthe pulse 
width of the CP bar code signal. Only data comprising 
Os arranged successively is reproduced from this area. 
In the process (7) the bar code pulse duration is meas- 
ured in a PWM demodulating section 621 , thus demod- 
ulating the copy protect data. The user can detect the 
duplicated disk in this way. Further, as well as in Fig. 32, 
as shown in Fig. 68 the disk 2 is completed from the first 
original record 573 in the process (6), and the physical 
arrangement information 532 of the first original record 
575 is encrypted and recorded so as to fabricate a sec- 
ond original record 575a. In addition, in the process (8) 
a transparent layer whose thickness is 30 |um is provided 
on the first reflective film 48, and pits are formed on the 
basis of the second original record 575a in accordance 
with the well-known 2P method before the second re- 
flective film 48a is formed. Thus, the physical arrange- 
ment information 532 of the first reflective film 48 is re- 
corded on the second reflective film 48a, which can re- 
alize a highly duplication preventing disk. 
[0101] A detailed description will be made with refer- 
ence to Figs. 39 and 97 in terms of a recording method 
and detecting method for the second low-reflection sec- 
tion 751a recorded in the recording medium 2. First, as 
shown in Fig. 97 a plurality of second low-reflection sec- 
tions 751 are set in a TOC area 752 of the recording 
medium 2. Due to the presence of the second low-re- 
flection sections 75 1 , data error takes place. That is, the 
area of the second low-reflection sections 751 is exces- 
sively large, there is a possibility that the normal signal 
does not develop. As means to avoid this, this invention 
employs two ways. The first way is, as shown in Fig. 97, 
to provide an area 758 with no second low-reflection 
sections on a track including the second low-reflection 
section area 759. In this case, the area 758 with no sec- 
ond low-reflection sections is required to be larger than 
a 1 -track TOC information area 760. Thus, even if the 
data is not decoded at all from the second low-reflection 
section area 759, the data is completely reproducible 
from the second low-reflection are 760. Accordingly, as- 
suming that the length of the area 758 on the track is 
taken as dN and the length of the 1 -track TOC informa- 
tion area on the track is taken to be dT, if dN > dT, the 
TOC data corresponding to one track is reproducible. If 
the reproduction is surely made with one revolution, only 
dN > 2dY is required as a condition. Since for CD-ROMs 
only the data corresponding to one track is recorded in 
TOC, if dN > 2dT, the TOC data can surely be repro- 
duced with one revolution. In the case of the CD-ROM, 
since dt = approximately 15 mm, as long as the portion 
not having second low-reflection section is provided by 
length of about 3 cm in one revolution, all the remaining 
portions can be used for the bar code serving as the 
second reflection section. 

[0102] Secondly, a description will be made in terms 
of the interval dr between the second low-reflection sec- 



tions 751 a and the like in the second low-reflection sec- 
tion area. If the interval is excessively made narrow, the 
frame synchronizing signal is difficult to detect, so that 
the rotational control becomes impossible. For instance, 
5 the second reflective section is about 10 microns in 
width. For Cds the interval between the frame synchro- 
nizing signals is 180 microns, and therefore, if dr is 36 
microns, the probability that the frame synchronizing 
signal is broken is 1/4 so that the rotation servo oper- 
10 ates. One of two frame synchronizing signals is needed. 
Accordingly, assuming that the average width of the sec- 
ond reflective section is taken as dw, if at least dw < dr, 
the rotational control becomes possible. 
[0103] The second way is that, in the case where the 
15 data amount to be recorded in the second low-reflection 
section 751 is small, the interval 753, i.e., dr, between 
the second low-reflection sections 751 is set to be larger 
than the interleaving length dl, i.e., dr > dl. This allows 
the correction of the data error. 
20 [0104] Moreover, a description will be made with ref- 
erence to Fig. 97 in terms of a method of recording the 
ID number and a secrete key 771 such as the RSA ci- 
pher for the cipher communication. In the Fig. 97 record- 
ing system, a mixing means 548 mixes the first physical 
25 feature information, ID number, and the secrete key 771 
from a secrete key generating means 761, which the 
mixture is in the lump enciphered in an encryption 
means and modulated in a PWM, or bar code, modulat- 
ing means 763. In addition, a portion of the reflective 
30 film is removed by means of a recording means 762 
such as the aforesaid laser trimming device, thereby 
creating the bar code-like second low-reflection section 
751 as shown in Fig. 61. For the reproduction, the re- 
produced signal from the optical head is demodulated 
35 by a PWM, or bar code, demodulating means 763 and 
the secrete key is separated therefrom in a secrete key 
outputting section 765 so that the secrete information 
such as the code figure of a credit card to be transmitted 
is outputted from a communication data outputting sec- 
40 tion 767. The secrete information is enciphered with the 
secrete key 771 in a cipher encoder 767 having a one 
direction function such as the RSA function to create the 
second cipher, which is transmitted from a communica- 
tion section 768 through a communication line 774 such 
45 as an internet to a second computer 770. 

[01 05] In the second computer 770, a communication 
section 769 receives the second cipher and a cipher de- 
coder 774 searches the secrete key 771 from an ID 
number 776 of a corresponding table 775 to decode the 
50 second cipher on the basis of the secrete key 771. In 
this way, the code figure of credit card of the user is avail- 
able in the second computer 770. The internet provides 
a problem in that the data security is low. However, ac- 
cording to this invention, a unique ID number and the 
55 communication secrete key independent of the ID 
number are recorded in the CD-ROM delivered to the 
user, whereupon the user can order a product to the sec- 
ond computer in accordance with a catalogue for shop- 
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ping or the like included in the CD-ROM and, when giv- 
ing the code figure of the credit card, send the informa- 
tion enciphered with the secrete key. On the other hand, 
the second computer can surely decode it with the se- 
crete key 771 of the corresponding table 775. In the case 5 
of using the CD-ROM, the internet security drastically 
improves. 

[Eighth Embodiment] 

10 

[0106] In the eighth embodiment, the inphase and 
negative-phase (antiphase) pits are detected as the 
second physical feature information. As shown in Fig. 
62A, when detecting the address An, a control section 
10 supplies an on-track switching signal to a tracking 15 
control circuit 24, and a track servo polarity inverting cir- 
cuit 646 inverts the polarity of a tracking servo circuit 
24a, there results in the change from the on-tracking 
state, i.e., traveling state on pits 46, as shown in Fig. 
62B to the reverse polarity servo state as shown in Fig. 20 
62C. Further, since a pattern comprising pits 46a and 
46b is controlled to be located at ends of optical sensors 
648a and 648b, the light beam travels between the two 
adjacent tracks. As shown in Fig. 62C, when the pits 
46a and 46b of the adjacent tracks are in phase with 25 
each other, the crosstalk signals thereof are empha- 
sized to produce an inphase reproduced signal 650. 
When being not in phase with each other, the normal 
signal does not occur. In particular, in the case of being 
1 80-degree out-of-phase, the crosstalk signals are can- 30 
celled each other so that a signal whose amplitude does 
not vary is reproduced. 

[0107] As shown in Fig. 63, when the off-track signal 
of all the data is reproduced from a CD, a plurality of pits 
46 of the adjacent tracks are completely coincident and 35 
in phase with each other at an extremely low probability. 
In this area the continuous inphase signal blocks 653a, 
653b and 653c are detectable for a given time period 
Ts. When jumping from a specific address An to an off- 
track, only the inphase blocks 653 are selected and ex- 40 
tracted which reach the frame sync signal 654a of the 
inphase block S1 . Further, the address An, arrangement 
angle 9n and inphase reproduction codes 652a, 652b 
are stored in the original record physical ID table 532. 
This table is recorded in a bar code-like non-reflective 45 
section of an optical ROM section of the CD, or recorded 
in the magnetic recording section. For the reproduction 
of the CD, the original record physical arrangement ta- 
ble 532 is reproduced from the magnetic reproducing 
section of optical reproducing section in Fig. 62 and fed 50 
to the checking section 535. As shown in Fig. 63, on the 
basis of this data, the angle is set to 0 at the address Ak 
and then the jumping to the off-track is made at the ad- 
dress A1 . The frame sync signal 654a is detected and 
at this time the angle 91 is measured. Simultaneously, 55 
the inphase reproduction code 652a "100010001001" 
and the negative-phase reproduction code "0000000" 
are reproduced. The checking section 535 checks 



whether or not the measurement data is coincident with 
the original record physical ID table 532. If not coincident 
therewith, the output/operation stopping section 536 
stops the operation or output of the program. A similar 
check is made to the inphase block 653b of the address 
A2 so as to check whether or not the angle 92 of the 
frame syncsignal of the inphase reproduction signal and 
the inphase reproduction code 652 "10010010001" co- 
incide with the original record physical ID table 532. 
[0108] In Fig. 63 method, the check is made as to 
whether or not the inphase reproduction code 652 of the 
inphase block is in coincidence. For duplicating this por- 
tion, the pit positions of the adjacent tracks are needed 
to be precisely formed with the accuracy of period T = 
0.5T at a frequency of 4.3 MHz. This accuracy is impos- 
sible except that the original record is cut at CAV. At the 
same time, the angular position On of the frame sync 
signal 654a is measured. The portion between the in- 
phase blocks 653a and 653b is recorded with CLV. Ac- 
cordingly, the high-accuracy recording is required with 
CLV for the coincidence of the angular position 9n. That 
is, for the angle 9n being completely coincident with the 
inphase reproduction code, CLV control is made with the 
accuracy of 0.5T to fabricate the original record. Thus, 
realizing this by the existing systems is impossible, and 
the combination of the angle 9n and the inphase repro- 
duction code allows the prevention of duplication of the 
original record. 

[0109] In Fig. 63, the frame synchronizing signals 
729a and 729b of the two adjacent tracks become in 
phase with each other, and the area in which the inphase 
frame synchronizing signal 654a is detectable is found 
and used as the first physical feature information. As 
shown in Fig. 93A, because of CLV recording, as the 
rotational angle 9 increases, the number of the record- 
ing pulses per one revolution increases as indicated by 
a curve 730a. In the case of the disk manufactured with 
CAV, the motor rotates at a constant speed, which al- 
lows the duplication of the recording signal with accura- 
cy of 0.5T. On the other hand, in the case of the disk 
manufactured with CLV, the operation is performed at a 
constant linear velocity, and hence it is impossible to ac- 
curately duplicate the angles at which the pits are ar- 
ranged. Since the disk of this invention is manufactured 
with CLV, it is impossible to achieve the high angular 
accuracy by the ordinary original record fabricating ap- 
paratus for CLV or CAV when manufacturing the disk. 
However, in Fig. 93A, if, taking note of the fact that the 
number of the recording pulses between a pair of in- 
phase recording signals 731 a and 731 b at the points A 
and B separated by one revolution is nO, a constant ro- 
tational angular velocity by which the number of record- 
ing pulses per revolution becomes just nO is calculated 
and the system is switched from CLV to CAV only in the 
A-B area so that the motor rotates at a speed for CAV 
and the CAV recording is made only in the A-B area, the 
recording corresponding to the curve 730b becomes 
possible. That is, if a CLV/CAV switching type original 
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record fabricating apparatus is developed in future, the 
duplication of the points A and B would be possible with 
accuracy of 0.5T in the two-point system, while the life, 
i.e., the time period from the elimination of the protect 
to the release of a pirate edition, lengthens from 3 years 
to 5 years. 

[0110] Fig. 92 illustrates a three-point coincidence 
system taken when there is a need for a higher protect 
level. In the three-point coincidence system, the first 
physical feature information is obtained from an inphase 
area 732 in which three frame synchronizing signals 
729a, 729b, 729c of the adjacent tracks 727a, 727b, 
727c are arranged in phase with each other. Although 
the probability that the three frame synchronizing sig- 
nals are in phase with each other is low, according to 
the probability calculation, there are 63 areas per disk 
in the case of CD-ROM. In other words, there are sev- 
eral areas on any CD-ROM. Thus, it is possible to use 
the three-point coincidence system, i.e., employ the two 
inphase frame signals as the first physical feature infor- 
mation. 

[0111] A description will be made in terms of a detec- 
tion method similar to the Fig. 63 method. In the pit ar- 
rangement shown by (1) of Fig. 92, In response to the 
detection of a mark signal 726a subsequent to a specific 
An address 725a in a track 727a, the tracking is jumped 
toward the outer circumferential side and the polarity of 
the track servo is inverted as shown in Fig. 62 to carry 
out the off-track travelling, thereby jumping to an off- 
track 728a between the track 727a and a track 727b. 
Thus, the off-track section of the inphase signal area 
732 is reached so that an inphase frame synchronizing 
signal 654a is outputted as shown by a waveform A in 
(2) of Fig. 92. The frame synchronizing signal has a 
maximum pit length of 11 T and, hence, is easily distin- 
guishable from other pits. In a reproduced clock wave- 
form shown by (4) of Fig. 92, checking is made as to 
whether or not the count number ns of pulses from a 
mark signal 726a of a reproduced clock signal 733 is 
coincident with the number of pulses 734 in advance in- 
cluded in the first physical feature information in Fig. 63, 
whereby it is possible to prevent another inphase frame 
synchronizing signal from being detected in error. After 
the detection of the inphase frame synchronizing signal 
654a, the jumping is made from an on-track 728a to an 
on-track727a at the outer circumferential portion to con- 
firm an address 727d, i.e., Ap + 1 , whereby confirmation 
can be made such that the detected inphase frame syn- 
chronizing signal 654a is an inphase signal of the tracks 
727a and 727b, thus improving the security. 
[0112] Furthermore, a description will be made in 
terms of a method of detecting an inphase frame syn- 
chronizing signal 654b between the tracks 727a and 
727c. After the detection of the address 725a in the pit 
arrangement shown by (1) of Fig. 92, the jumping is 
made to a track in the inner circumferential side and the 
polarity of the track servo is reversed and the travelling 
is made on the off-track 728b, whereby as shown by a 



waveform B in (5) of Fig. 92 the inphase frame synchro- 
nizing signal 654b is detectable as long as it is a legal 
disk. Subsequently, the jumping is further made to a 
track 727c closer to the outermost circumferential por- 

5 tion and a g iven address 727e is detected, whereby it is 
possible to confirm the off-tracking between the tracks 
727a and 727c. This permits the detection of the in- 
phase frame synchronizing signals at three points. 
[0113] As shown by a curve 730c in Fig. 93B, the in- 
fo phase signals are arranged at three points at an interval 
of 360 degrees with accuracy in unit of submicron, while 
the number of recording pulses is nO between A and B 
and nO + AnO between B and C. Accordingly, in the case 
of performing the CAV recording, although the portion 

15 between A and B is duplicable, the portion between B 
and C takes the curve 730d whereby the point C is not 
duplicable (only the point C is duplicable). That is, the 
number of recording pulses lacks by AnO and hence dif- 
ficulty is encountered to duplicate this by the CAV/CLV 

20 switching type original record fabricating apparatus. 
Thus, the three-point coincidence method increases the 
degree of difficulty in duplication to more effectively pre- 
vent the fabrication of the pirate optical disk. 
[0114] Fig. 94 is an illustration for describing the de- 

25 gree of difficulty in duplication in the case that a track in 
which two inphase recording signal areas exist in one 
revolution is used as the first physical feature informa- 
tion, which is higher than the degree of difficulty in the 
two-point coincidence system. In the case of the three- 

30 point coincidence system shown in Fig. 93B, the degree 
of difficulty in duplication becomes high, while the dupli- 
cation may be possible with aclock control system being 
incorporated into the CAV/CLV switching type. However, 
in Fig. 94, if in addition the points A and B, the points C 

35 and D are provided in one revolution as indicated on a 
curve 730e to constitute a four-point coincidence sys- 
tem, a technique is required which measures the point 
C with angular accuracy of 10-7, whereby the duplica- 
tion becomes extremely difficult. In addition to the afore- 

40 mentioned clock control system there is needed an an- 
gle detecting means with an extremely high accuracy, 
which relies on a technique which would be developed 
in future. Thus, if as shown in Fig. 94 the four-point co- 
incidence system is employed, i.e., two or more areas 

45 including the inphase recording pits are provided in one 
revolution and used as the first physical feature infor- 
mation, the duplication becomes extremely difficult. 

[Ninth Embodiment] 

50 

[0115] The ninth embodiment involves the detection 
of dirt or dust on a disk. As described above, a disk such 
as a CD according to the embodiment of this invention 
has a magnetic recording layer on its label surface. 
55 When as shown in Fig. 64A foreign substances 655a, 
655b, 655c such as dust exist on the magnetic recording 
layer, the recording characteristic deteriorates, In a re- 
production output detecting section 657 in Fig. 40, the 
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reproduced output and a reproduction output reference 
value 658 are compared with each other, by which com- 
parison the deteriorating state is detectable. In this case, 
since the relative angle is found by a disk rotational an- 
gle detecting section 335, the position of the track, on 
which the foreign substances 655 are present, and the 
angular position OD are detectable. With the position of 
the optical surface and angular deviation of the printed 
label being recorded on the magnetic recording layer, it 
is possible to calculate the angle of the output-lowering 
portion on the label-printed surface. In addition to the 
label-printing angles, the reproduced-output lowering 
sections 659 are displayed as the output-lowering 
marks 660a, 660b, 660c on a window 567 of a display 
section 1 6 as shown in Fig. 64B, whereby the user can 
recognize the places at which the foreign substances 
655 exist and can easily remove the foreign substances 
655. If the coordinates defined by vertical lines 1 to 7 
and horizontal lines A to G are set in both the disk 2 and 
the display section window 567. Fig. 65 illustrates an 
example of an error message to the users on the win- 
dows 567a and 567b. Fig. 66 illustrates a foreign sub- 
stance cleaning instruction routine in detail. In Fig. 66, 
in the case of recording a track Tn in a step 471 a, a step 
471 d is executed to reproduce the track Tn and a step 
471 f is then executed to check whether or not the output 
of a reproduced-output detecting section 657 is above 
a reference value. If being below the reference value, 
the operational flow goes to a step 471 i. If this is the first 
time, a step 471 j is implemented to display the Fig. 65 
error message for disk cleaning, before the disk is eject- 
ed. Further, the operational flow returns to the step 
471 d. If the output level is above the reference value, 
the recording is performed. On the other hand, if not 
above the reference value, the operational flow advanc- 
es to a step 471 r to have the disk again cleaned by the 
user. If the reproduced output is not restored irrespec- 
tive of cleaning it three times, the operational flow pro- 
ceeds to a step 471 x to abandon the track Tn. At the 
same time, the data is recreated from the interleave data 
on another track and recorded on a new track Tn + t. 
Thereafter, the recording or reproduction is completed 
in a step 471 z. 

[Tenth Embodiment] 

[0116] In the tenth embodiment, an offset signal is de- 
tected as the second physical feature information. As 
shown by a waveform (2) of Fig. 31 , the pulse width of 
the signal is changed on the basis of the offset signal 
during the cutting of the original record for change of the 
duty ratio, whereby an offset voltage AVs develops as 
shown in a waveform (5). This is detectable by detecting 
the difference, i.e., the offset voltage AVs, between the 
reference slice level voltage and the slice level voltage 
from a slice level Vs outputting section 38b of a wave- 
form-shaping circuit 38a in Fig. 40. In Fig. 38, the offset 
voltage arrangement information of the disk physical 



configuration table 532 is checked with the angular po- 
sition or address arrangement from an offset voltage de- 
tecting section 660, whereby the detection of an illegally 
duplicated disk is possible. 

5 

[Eleventh Embodiment 

[0117] A description will be made in terms of a method 
of stopping the operation of a program on a pirate disk 

10 and a method of stopping the operation of a program 
illegally copied. Since it is designed to be treated in a 
CPU 665 of a personal computer 676 including a disk 
drive as shown in Fig. 69, the description is made of the 
difference in hardware from Fig. 40. In Fig. 69, a second 

15 demodulator 662 different in system from an MFM de- 
modulator 30d is provided as a demodulator of the mag- 
netic reproducing circuit. The switching between the 
second demodulator 662 and the MFM demodulator 
30d is made through a switching section 661 . Since the 

20 corresponding modulator is placed only in the factory, 
the reproduction is possible but the complete recording 
is impossible. For this reason, in the case where the ar- 
ea specially modulated in the factory is recorded, the 
specially modulated signal is not recorded. In the drive 

25 side, the control is made by the CPU 665 such that the 
recording is impossible except that the specially modu- 
lated signal in the area is reproduced. Accordingly, it can 
be considered as a logical "write once" area and the re- 
cording can be done once. If the machine ID is recorded 

30 in this area, it becomes difficult to revise it by the user's 
drive. This prevents the install from being made to ma- 
chines whose number is larger than the number of the 
machines allowed. In addition, the prevention of the 
start-up or operation of the program with the same ID 

35 number is monitored through an HDD of a second per- 
sonal computer 663 connected through an interface 14 
to a network 664, thereby preventing the operation of 
the soft illegally copied. The operation of the CPU 665 
including the foregoing operation will be described with 

40 reference to a flow chart. 

[0118] Fig. 70 is a flow chart for describing the oper- 
ation for installing a program. After the confirmation of 
the insertion of a disk in a step 666a, in a step 666b the 
install starts in response to an install instruction. In a 

45 step 666c the display on the user's name and user's en- 
vironment is made on an input screen so that the user 
inputs at least the user's name. If inputted, the opera- 
tional flow goes to a step 667, acting as a legal disk 
checking routine, where check is made as to whether it 

50 is a leal disk or a pirate disk. A detailed description will 
be made with reference to Fig. 72. The control enters 
into a check routine 667a, then followed by a step 667b 
to reproduce the optical disk, more specifically, to repro- 
duce a serial number enciphered with a one direction 

55 function and recorded in the optical disk and different at 
every disk, and the information on the cipher decoder. 
In a step 667c, this cipher is converted into a plain text 
(non-ciphered text) through the cipher decoder so as to 
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obtain the ID number and physical feature information 
designated at 532 in Fig. 38. In a step 667d the disk 
physical feature information is measured to obtain the 
measured physical feature information which in turn, is 
checked with the aforesaid plain-text physical feature in- 5 
formation. The detailed description will be omitted be- 
cause of being made above. A step 667e is for checking 
whether or not the check result shows the coincidence. 
If not, in a step 667f the display indicative of "duplicated 
disk" is made on the screen and the program is stopped. 10 
On the other hand, if "YES", the operational flow pro- 
ceeds to a step 668 to implement the machine I D check 
• fabrication • recording routine. A detailed description 
of this step will be made with reference to a flow chart 
of Fig. 73. First, in a step 668a all the machine ID num- 15 
bers installed are read out from the magnetic recording 
section, i.e., a write once layer 679 in Fig. 76, of an op- 
tical disk, and then the ID number inherent in a personal 
computer and recorded in an HDD or ROMIC of the per- 
sonal computer is read out so as to be checked with the 20 
machine ID numbers. If the decision result of a step 
668b indicates the coincidence, the operational flow 
goes to a step 668m to exit from this routine. On the 
other hand, if no coincidence, a step 668c is executed 
to confirm, from the magnetic recording section, wheth- 25 
er or not there is still present the flag indicating the re- 
maining number of times of install to machines. If the 
answer of a step 668d is "NO", the operational flow goes 
to a step 668e so that the operation stops. On the other 
hand, if the answer is "YES", the operational flow pro- 30 
ceeds to a step 668f to check whether or not the ma- 
chine ID is present in the personal computer body or 
HDD. If "YES", the control jumps to a step 668h. If "NO", 
a step 668g is implemented so that the random number 
generator generates the machine ID which is recorded 35 
in the HDD. The next step 668h is executed for checking 
whether or not the install of the soft into the HDD has 
been completed. If "NO", the control jumps to the step 
668m. In this case, there is no pass. On the other hand, 
if "YES", a new machine ID for this personal computer 40 
is recorded in the magnetic recording section, i.e., write 
once layer 679, of the optical disk. If OK in a step 668j, 
the operational flow goes to the step 668m to exit from 
this routine. In this routine, because of the use of the 
write once layer 679, the user's drive can not revise the 45 
machine ID, which prevents the illegal dubbing. There- 
after, the operational flow goes to a step 666f in Fig. 70. 
The install operation starts in a step 666g and the legal 
cipher decoder checking routine is implemented in a 
step 669x. This routine will be described in detail with 50 
reference to Fig. 74. A step 669a is executed to read out 
the cipher decode program recorded in the program in- 
stalled and a step 669b is subsequently executed to 
read out specific encrypted data from the program or 
HDD, then followed by a step 669c to convert the data 55 
into a plain text through the cipher decode program. A 
step 669d is implemented in order to check whether or 
not it is right. If right, in a step 669f the plain texted data 



is incorporated as a portion into the program a for oper- 
ation. The operation is checked in a step 669g. If it is 
not good, the operational flow advances to a step 669h 
to stop the program. If OK, the control advances through 
a step 669i. In this case, the operational flow returns to 
a step 666h in Fig. 70 wherein, checking the install-al- 
lowable flag 653 described with reference to Fig. 58, and 
if, for example, the third install-allowable flag is vacant, 
the figure of the basic program number "00000001" is 
taken up one place so as to issue the program licence 
ID number IDn "000000013" which in turn, is given to 
the program to be installed in the HDD before recorded. 
When the install of the program is completed in a step 
666i, astep 666j follows to check whether or not the ma- 
chine ID for this personal computer has been recorded 
in the HDD and optical disk. If "YES", the operational 
flow proceeds to a step 666k. If "NO", the operational 
flow advances to a step 668x to perform the machine ID 
check • Drawing-up • recording routine and then carry 
out the operation which has already described with ref- 
erence to Fig. 73. Although the same explanation will 
be omitted, since at this time the basic install has been 
completed, the answer of the step 668h turns YES 
whereby the new machine ID is recorded in the magnet- 
ic recording section of the optical disk in the step 668L 
In addition, when the step 668j decides the completion, 
the control passes through the step 668m to exit from 
this routine. Thereafter, the operational flow returns to 
the step 666k to record the user's name on the write 
once layer 679 in Fig. 76 and to record the environment 
setting information on a rewritable layer 680. Since the 
user side drive can not revise the user's name as de- 
scribed above, it is possible to expose the illegally cop- 
ying person and hence to provide the copy preventing 
effect. In a step 666m, the physical address arrange- 
ment of the installed program in the HDD, for example, 
the start/end FAT information and/or the mark informa- 
tion of the install ID, is recorded in the HDD and used 
as the copy detection information afterwards. If OK in a 
step 666n, the operational flow goes to a step 666p to 
eject the disk and then to a step 666q to complete all 
the install. According to this invention, the disk check 
allows the elimination of the pirate edition, and the check 
on the replacement of the cipher decoder improves its 
security. 

[0119] The operational flow subsequent to Fig. 70 will 
be described with reference to Fig. 71. With the above 
operation, the program is once installed in the HDD 682 
in Fig. 69. When the start-up instruction for this program 
is inputted in a step 671 a, an illegal copied-soft use stop- 
ping routine is operated in a step 670x. A detailed de- 
scription of this sub-routine will be made with reference 
to Fig. 75. The operation comprises four blocks: a rou- 
tine 672 for stopping the operation of the soft with the 
same ID number, a program movement detecting step 
673, a machine ID checking routine 674 and a cipher 
decoder checking step 675. First, a description is made 
in terms of the block 672. A step 672a is executed to 
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read out the licence I Dn of the program previously given 
from the optical disk, and a step 672b is implemented 
to check, from the network 664 by the network section 
1 4 in Fig. 69, whether or not the program with the same 
IDn is in operation in the HDD of the second personal 
computer 663. If the program with the same IDn is found 
in a step 672c, the operational flow goes to a step 672d 
to display the massage " operation is not allowed be- 
cause the soft with the same ID number is in operation" 
on the display section 16 and to stop it. On the other 
hand, if "NO" indicative of no same ID, the operational 
flow advances to a step 673a to reproduce the arrange- 
ment information Ac such as the FAT information of the 
program in the legal HDD or a legal mark Mc recorded 
at a portion other than the program area during the legal 
install. In a step 673b, the arrangement address such 
as the FAT of the program in the HDD is measured to 
obtain Ap or reproduce the legal mark Mp, then followed 
by a step 673c to check Ac = Ap or Mc = Mp. If the an- 
swer is "NO", since at least it is considered that the pro- 
gram is moved to another HDD, a step 673d follows to 
display "re-insertion of optical disk. If the optical disk is 
not inserted in a step 673e, the operation stops. On the 
other hand, if inserted, the legal disk checking routine 
described with reference to Fig. 72 is implemented in 
order to check whether it is a legal disk. In addition, in 
a step 673g check is made as to whether the I D number 
of the program is coincident with the ID number of the 
optical disk. If OK, the operational flow goes to a step 
674a to reproduce the legal machine ID given to the pro- 
gram, which is checked with the machine ID of the per- 
sonal computer in which the program is stored or the 
machine ID of the HDD. If "NO", the control enters into 
a step 674c, i.e., the machine ID check • draw-up • re- 
cording routine 668 described with reference to Fig. 73. 
The machine ID is checked and newly recorded. If the 
answer of a step 674d is "NO", the operation stops. If 
OK, the operational flow goes to a step 675a to check 
the cipher encoder. This routine is the same as that of 
Fig. 74, and the description thereof will be omitted. 
When the answer of the step 674b is "NO", this means 
that the cipher decoder is replaced. Accordingly, a step 
675c is executed to display "no install from legal 
disk" and the operation stops. If the answer of the step 
674b is OK, the operational flow goes to a step 670a 
and further advances to the next step 671b in Fig. 71. 
The program is started in astep 671 w. If OK, in response 
to a file reading instruction in a step 671c, the illegal 
copy use stopping routine is also activated in a step 
670y. If OK, the file is read out in a step 671 e. Further, 
when a step 671 f decides a print instruction and a step 
671 h decides a file save instruction, the illegal copy soft 
use stopping routine comes into operation. If OK, the 
printing or file save operation is put into practice. Thus, 
since the soft copy is checked at the time of each in- 
struction, it is possible to stop the use of the soft illegally 
copied into another personal computer in a network. The 
combination of the copy preventing method and pirate 



edition preventing method based on a one direction 
function in this invention provides a high degree of se- 
curity. 

5 [Twelfth Embodiment] 

[01 20] The twelfth embodiment is made in connection 
with an MPEG scramble release key. Fig. 77 illustrates 
an MPEG scramble encoder. The MPEG image com- 
10 pressed signal is divided into a variable length sign sec- 
tion 683 of an AC component and a fixed length sign 
section 684 which are respectively equipped with ran- 
dom number adding sections 686a and 686b for scram- 
bling. In this embodiment, a scramble release signal of 
15 a key 687 is enciphered through an cipher encoder 
689a. In addition, a portion of a compression program 
of an image compression control section 689b is com- 
pressed by an cipher encoder 689b. For this reason, it 
becomes difficult that the duplication traders replace the 
20 cipher encoders. 

[0121] Fig. 78 illustrates an enciphering arrangement 
for a parameter of a compression parameter section 
691 . Fig. 79 is a flow chart for a reproducing system. In 
steps 681 a and 681 b the cipher encoder on the one di- 
25 rection function and the cipher are reproduced from a 
TOC section of the optical disk, and in a step 681c the 
cipher is converted into a plain text by means of a de- 
coder to obtain the physical feature data. In addition, the 
disk physical feature is measured. If OK, the reproduc- 
30 tion starts in a step 681 f. Then, a step 681 g follows to 
reproduce the cipher of the scramble key and expansion 
key, and a step 681 h further follows to convert the ci- 
phers and the image expansion program into a plain 
text. If a step 681 i decides that these are right, a step 
35 681 j is implemented to scramble-release a scramble im- 
age signal, and a step 681k is executed to expand a 
compressed image signal. If a step 681m decides that 
the expansion is correct, the reproduction continues in 
a step 681 p. 

40 [0122] In the case of this embodiment, it is strictly re- 
quired to prevent the one direction function cipher en- 
coder from being replaced. In the Fig. 79 method, since 
a portion of the image compression program is encrypt- 
ed by the same cipher encoder, the replacement of the 
45 cipher encoder is impossible except that the image com- 
pression program or compression parameter is re- 
leased, thus improving the security. 

[Thirteenth Embodiment 

50 

[01 23] The thirteenth embodiment relates to a system 
wherein a plurality of cipher decoders comprising one 
direction functions such as an elliptical function is stored 
in a ROM of a drive and a cipher made by keys of a 
55 plurality of cipher encoders is converted into a plain text. 
This will be described with reference to a flow chart of 
Fig. 83. In a step 693a all or a portion of the data con- 
tents are enciphered by first to mth sub-cipher encoders 
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to produce Cs1 to Csm. In a step 693b, or in a step 693c 
in the case of recording before TOC, the data including 
this cipher is recorded in a first recording area of the 
original record, and in a step 693e the disk physical fea- 
ture information is measure as described before. Fur- 5 
ther, in a step 693f the physical feature information and 
sub-cipher decode information are transmitted through 
an internet communication line to first to nth master en- 
crypting apparatus. In the first master cipher center of 
the first to nth apparatus, the data is received in a step 10 
694a and in a step 694b is enciphered in a main encryp- 
tion routine. This operation will be described in detail 
with reference to Fig. 84. A plain text Mn is inputted in 
a step 695a and combined (synthesized) with an ID 
number or the like. In a step 695b, using a one direction 15 
function such as the RSA function, it is enciphered by a 
secrete key of d = 51 2 bits, then followed by a step 695c 
to output the nth master cipher Cn. After this, the oper- 
ational flow returns to a step 694c in Fig. 83 to check 
whether the n+1th, i.e., second, master encrypting ap- 20 
paratus is in operation or not. If "YES", the operational 
flow goes to a step 694d to transmit the first master ci- 
pher C1 to a pressing factory. On the other hand, if "NO", 
in a step 694e the main encryption routine M1 is enci- 
phered using a second cipher encoder 693v the first 25 
master cipher center has as a spare, thereby producing 
a second master cipher C2. In a step 694f the second 
master cipher C2 is transmitted. In a step 693g the first 
to nth master ciphers are received and in a step 693h 
they are combined sp as to draw up an integrated cipher 30 
C1 . A step 693u follows to check whether the C1 is re- 
corded in the original record. If "YES", in a step 693i the 
C1 is recorded in a second recording area of the original 
record. On the other hand, if "NO", the operational flow 
goes to a step 693j to check whether the data contents 35 
are recorded or not. If not recorded, the operational flow 
advances to a step 693k to record them in a first record- 
ing area of the original record for the fabrication of the 
original record, before a disk is made and a reflective 
film is formed thereon. A step 693q is implemented to 40 
check whether or not the C1 is recorded ion the reflec- 
tive film. If "YES", the operational flow goes through a 
step 693r into a reflective film C1 recording routine. This 
routine will be described with reference to Fig. 85. A step 
696b is executed to check whether the physical feature 45 
of the reflective film is made or not. If "YES", notches 
(cut portions) are formed at random in the reflective film 
by means of a laser trimmer or the like, and the physical 
feature information on the notches are measured in a 
step 696d. If "NO", the operational flow advances to a 50 
step 696e to check whether or not to use the master 
cipher encoder. If "YES", a step 696f is implemented to 
transmit the physical feature and sub-cipher decode da- 
ta to perform the first to nth master encryptions in the 
master encryption center. They are received in a step 55 
696h, then followed by a step 696k. On the other hand, 
if "NO", the operational flow goes to a step 696i to issue 
the serial number IDd at every disk and encipher the IDd 



and the physical information by using the mth sub-cipher 
decoder to make a sub-cipher Cs. Subsequently, in a 
step 696k the Cs or CR1 to CRn are formed on the re- 
flective film in the form of notches. 
[0124] Returning back to Fig. 83, a protective layer or 
magnetic layer is formed in a step 693s and the disk is 
completed in a step 693t. In this case, in the mastering 
apparatus 529, the description of the external cipher en- 
coder 579 in the network (Figs. 1 and 1 0) is omitted be- 
cause it has been described with reference to Fig. 29. 
Since different n cipher keys are present on line at dif- 
ferent areas in the world, the risk decreases. In addition, 
the operation does not start except that all the n cipher 
keys are used for cipher coincidence, thus providing a 
high degree of safety. 

[0125] A description will be made with reference to 
Fig. 86 in terms of the cipher decoder in the reproduction 
of this disk. The reproduction of the disk starts in a step 
697a, and the integrated cipher C1 is reproduced in a 
step 697b and divided into the respective ciphers CI to 
Cn in a step 697c which in turn, are converted into plain 
texts by the corresponding cipher decoders Dc(n) in the 
cipher-plain text converting routine of a step 697v. After 
setting of n = 0, n is incremented by one in a step 697 
before being previously recorded in the ROM section 
699 of the drive of the personal computer 676 in Fig. 69. 
The corresponding decoders are read out from the mas- 
ter cipher decoders DC(1) to DC(n), and the cipher Cn 
is converted into a plain text. This plain text conversion 
routine will be described in detail with reference to Fig. 
87. 

[0126] In Fig. 87, a step 698a is executed to input the 
cipher Cn, then followed by a step 698b to convert it into 
a plain text on the basis of a one direction function. In 
the case of RSA, the condition can be satisfied when e 
is above 3 and n takes a disclosed key above 256 bits. 
Both are disclosed data. Since in the case of RSA diffi- 
culty is experienced to obtain the encryption function on 
the basis of these decode functions, the secrecy can be 
maintained. In a step 698c the plain text data Mn is out- 
putted. 

[0127] Returning back to a step 697h in Fig. 86, 
checking is made as to whether the plain text is correct 
or not. If "YES", the operational flow goes to a step 697i 
to check whether n is the last. If the answer of the step 
697i is "NO", the operational flow returns to the step 
697f. If "YES", the operational flow advances to a step 
697j to check whether the plain text data coincidence 
system for all the ciphers is taken or not. If so, a check 
is made as to whether or not all the data M1 to Mn are 
in coincidence. If "NO", the operation stops. If "YES", 
the operational flow goes to a step 697m to output the 
physical feature information and so on. Further, the 
measured physical feature information data are meas- 
ured in a step 697n so as to be checked with the out- 
putted physical feature information in a step 697p. If not 
coincident therewith, the operation stops. On the other 
hand, if "YES", the operation is permitted. Subsequent- 
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ly, in a step 697r the scramble key enciphered in the 
sub-ciphering device is converted into a plain text on the 
basis of the sub-cipher decode information, or the ID 
number and the sub-cipher of specific data are under- 
stood. If the plain text conversion is correctly carried out, 
the operation runs. If not correct, the operation stops. 
[0128] In this case, the sub-cipher decoder is convert- 
ed into a plain text by the master cipher decoder of the 
ROM of the drive. Accordingly, it is possible to prevent 
the illegal duplication traders from replacing the sub-ci- 
pher encoder with the decoder for the duplication. In ad- 
dition, the pirate edition can not operate except that they 
have the n master cipher keys and all the keys are 
leaked. The security drastically improves because of the 
one direction function cipher key duplicated. 
[0129] A description will be made with reference to 
Figs. 95 and 96 in terms of the encryption based on an 
elliptical function different from the RSA function. 
Roughly describing big routines, a step 735a is execut- 
ed to make the first physical feature information, a step 
735f is implemented to make the attestation cipher of 
the first physical feature information, a step 735n is ex- 
ecuted to attest the first physical feature information, 
and a step 735w is implemented to check the disk. In 
the step 735a, the disk physical feature is measure in a 
step 735b to obtain the first physical feature information. 
The first physical feature information is combined with 
the ID number and sub-cipher decoder number in astep 
735b and compressed in a step 735d. The compressed 
information H is obtained in a step 735e. An attestation 
number is drawn up in astep 735f. First, in astep 735g 
a secrete key X (X = 128 bits or more) is inputted, and 
in a step 735h a disclosed system parameter G is de- 
termined at a point on an elliptical curve and f(x) is set 
as a one direction function and k is set to be a secrete 
random number. In this case, R = f (Gk) is obtained and 
R' = f (R) is then obtained so that in a step 735i the at- 
testation ciphers R and S are produced in accordance 
with an equation S = (K x R' - H) X - 1 modQ. In a step 
735j the attestation ciphers R, S and the plain text H 
including the first physical feature information are re- 
corded on a disk or original record. The disk is put on 
the market in a step 735k. 

[0130] On the other hand, in the reproducing system 
side, a step 735m is executed such that the disk is 
mounted, and in a step 735p the attestation ciphers R, 
S and plain text H are reproduced. Further, in a step q 
the disclosed parameters G, Q are obtained, and in a 
step 735r a disclosed key Y of more than 128 bits is in- 
putted, and further the decode calculation is performed. 
The calculations of A = SR - 1 modQ and B = HR - 1 
modQ are performed under the condition of Y = Gx. In 
a step 735t, the calculation of R = f (YAGB) is performed 
so as to check whether or not the right- and left-hand 
sides are coincident with each other. If "NO", in a step 
735u a decision is made such that it is a duplicated disk, 
then followed by a step 735v to stop the operation. If 
"YES", since it indicates that the plain text is nore re- 



vised, the operational flow goes to a step 735w in Fig. 
96 to expand the plain text H. Subsequently, a step 736b 
is implemented to output the first physical feature infor- 
mation, ID number and sub-cipher decoder number and 

5 a step 736c is executed to measure the disk physical 
feature to obtain the second physical feature informa- 
tion. In a step 736d, the first and second physical feature 
information are checked in the checking section, and in 
a step 736e a coincidence decision is made therebe- 

10 tween. If "NO", the operational flow goes to a step 736f 
to display "duplicated disk" and then to a step 736g to 
stop the program. On the other hand, if "YES", the op- 
erational flow advances to a step 736h to execute the 
program or output the reproduced data. In the case of 

15 the elliptical function, the plain text of the first physical 
feature information and attestation cipher are sent, 
whereby it is possible to reduce the cipher decode time 
because the data amount of the attestation cipher is 
small. The disclosed key cipher system is described in 

20 detail by "Elliptic Curve Cryptosystems", written by 
Kobliz, N., Mat h Comp. 48(1987), pp. 203-209. 

[Fourteenth Embodiment] 

25 [0131] A description will be made with reference to 
Figs. 88A, 88B and a flow chart of Fig. 89 in terms of the 
fourteenth embodiment relating to a method of record- 
ing the cipher information for the pirate edition preven- 
tion in a second recording area 708 in which TOC and 

30 so on are recorded in the fabricating process of an op- 
tical disk original record. Fig. 88A shows a state in which 
a signal is recorded a first recording area 707 of an orig- 
inal record 700a which is for chiefly recording program 
softs or image signals. In the case of the common CD 

35 or LD, TOC is provided at an inner circumferential por- 
tion and the recording starts from the inner circumferen- 
tial portion. However, in this invention, a recording signal 
outputting section 723 generates a signal in a direction 
opposite to the time-axis direction unlike the direction of 

40 the common signal. Accordingly, in a step 711b of the 
flow chart of Fig. 89, the optical head 6 records the signal 
from an outer circumferential portion and tracking-con- 
trolled toward an inner circumferential portion so that 
spirally arranged pits (a first recording line 709) are re- 

45 corded in the first recording area 707. At this time, in the 
mastering apparatus, a rotational angle detecting sec- 
tion 17a of a motor 17 generates rotational angle data 
with high accuracy and a recording signal outputting 
section 723 outputs data such as addresses, Accord- 

50 ingly, These data are simulation-treated in a physical 
feature measuring section 703. Thus, a CPU 724 can 
simulate, in units of submicrons, the formation of the pits 
on the original record. In astep 711c all the physical fea- 
ture information on the original record are measured, 

55 and in a step 71 1 d the measurement is made as to how 
each pit having a given relation to an address takes an 
angular position on the original record so as to extract 
the feature section which is extremely difficult to dupli- 
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cate. It is also appropriate to take the information merely 
indicative of the angle of the pit in agiven address. More- 
over, when an area in which the pits of the adjacent 
tracks accidentally assume the same pit table and pit 
arrangement is found, it is possible that the angular po- 
sition or address position, track number and inphase pit 
data train are used as the physical feature information. 
The physical feature information has repeatedly been 
described above with reference to Figs. 10, 18, 20, 38 
and 43, and the description thereof is omitted. 
[0132] In a step 711 e, the ID number or sub-cipher 
decode data is combined with the physical feature infor- 
mation and fed to a plurality of encryption devices (step 
694), which data is received by the nth encryption device 
in a step 694i to be enciphered in a step 694j, the result- 
ing cipher being transmitted in a step 694k. This routine 
is shown in Figs. 83 and 84, and omitted. In a subse- 
quent step 71 1f, the ciphers C1 to Cn enciphered by the 
one direction function cipher encoder 537 are received, 
and in a step 71 1 g the ciphers C1 to Cn are synthesized 
and further combined with the second recording signal, 
the resulting signal being made in a recording signal 
processing section 723 in Fig. 88A to be subsequent to 
the first recording signal. The recording section 37 
records pits at an inner circumferential portion of the 
original record 700b, which contains TOC and so on, so 
as to form a second recording line 71 0 spirally directing 
to the inner circumferential side. The recording is com- 
pleted in a step 711 h. 

[0133] It is common that the original record is made 
from the inner circumferential side to the outer circum- 
ferential side, i.e., in the reproducing direction. Contrary 
to this, in this invention the time-axis direction of the re- 
cording signal is reversed so that the recording is made 
from the outer circumferential side to the inner circum- 
ferential side for the fabrication of the original record, 
and further the pirate edition preventing signal is finally 
recorded thereon. This method makes it possible to form 
pits successively arranged as one track. This can realize 
the pirate edition prevention in conformity with the 
standard of a CD or the like. 

[0134] The reproducing operation will be described 
with reference to a block diagram of an information pre- 
cessing system of Fig. 90 and a reproduction flow chart 
of Fig. 91. In a step 712a, the second recording area 
708 including the TOC area and others is reproduced, 
as well as the case of CD. Subsequently, in a step 71 2b 
the first to nth ciphers C1 to Cn and information such as 
TOC are reproduced and in a step 712c the ciphers C1 
to Cn are converted into plain texts by the first to nth 
cipher decoders 534a, 534b, 534c, which are fixed keys 
in the ROM 699 of the master cipher decoder 534, in 
accordance with the cipher decode routine 698 in Fig. 
87, thus obtaining M1 to Mn. In a step 712d, M1 to Mn, 
i.e., physical feature information, sub-cipher decode in- 
formation, and ID number are outputted from a plain- 
text information outputting section 71 4. A step 71 2e fol- 
lows to check, in a plain text data checking section 715, 



whether all or a portion of M1 to Mn are coincident or 
not. If the answer of a step 71 2f is OK, the operational 
flow goes to a step 71 2g. If the answer of the step 71 2f 
is "NO", the operational flow goes to a step 713 to exe- 
5 cute a stopping routine. In this routine, in a step 713a 
the CPU 665 displays "duplicated disk" on the display 
section 16, and in steps 713b and 713c, a program/re- 
producing operation stopping section 71 7 stops the pro- 
gram or reproducing operation. 
10 [0135] On the other hand, if "YES", the reproduction 
starts in a step 71 2g, then followed by a step 712h to 
obtain the address, rotational angle and low-reflection 
section of the disk by a physical feature measuring sec- 
tion 703a. Further, an off-track instruction signal is given 
15 to a tracking control section 24 so that a light beam trav- 
els between the tracks to obtain a crosstalk signal, 
thereby detecting the inphase signal and obtaining a da- 
ta train. The measured physical feature information of 
the first recording area 707 or the second recording area 
20 708 is obtained in this way. This method has been de- 
scribed before with reference to Fig. 18 or others, and 
the description thereof is omitted. In a step 71 2i, the 
physical feature information checking section 535 
checks the measured physical feature information with 
25 the physical feature information. If a step 71 2j decide 
"no coincidence", the operational flow goes to a step 
713d, i.e., the foregoing stopping routine 713. On the 
other hand, if "OK", the operational flow advances to a 
step 712k so that a program/reproducing operation al- 
so lowing section 722 continues the reproduction or allows 
the operation of the program. 

[01 36] In a step 71 2m, checking is made as to wheth- 
er or not to use the sub-cipher decoder. If "NO", the op- 
erational flow jumps to a step 71 2r to output the data. If 

35 "YES", steps 71 2n and 71 2p are executed to reproduce 
the encryption signal in the first recording area to con- 
vert it into a plain text. Or the scramble release key add- 
ed to the variable length sign section 683, which has 
been described with reference to Fig. 77, is enciphered 

40 through this sub-cipher and the scramble signal is re- 
corded in the optical disk. In addition, in the step 681 h 
of the reproduction flow chart of Fig. 79, the scramble 
release key is descrambled by the sub-cipher decoder 
in Fig. 91 , whereby the user of the legal disk can repro- 

45 duce the complete image. On the other hand, since the 
illegally duplicated disk can not be descrambled, only 
the variable length signal component, i.e., the poor im- 
age not having a high-frequency component, is repro- 
ducible. Further, in a step 71 2q, the plain text data due 

50 to the sub-cipher or the image signal obtained by de- 
scrambling the scrambled image signal is outputted and 
in a step 71 2r the final data is outputted from the out- 
putting section. 

[0137] As shown in Figs. 88A and 88B, the time axis 
55 (base) of the recording data is reversed so that the re- 
cording is made from the outer circumferential side to 
the inner circumferential side for the fabrication of the 
original record, realizing an addition type pirate edition 
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preventing disk with one spiral track. Thus, since the 
added data can be reproduced by the ordinary optical 
head without the change of the standard, the structure 
becomes simplified. 

[0138] As described above, according to this inven- 
tion, it is possible to realize media having a magnetic 
recording section on its surface opposite to its optical 
recording surface while having the standard of CDs and 
the like, and further to realize a recording and reproduc- 
ing system which provides reliability in the home-use en- 
vironment at a cost reasonable for the home-use. In ad- 
dition, since the disk physical ID is enciphered by a one- 
direction function cipher encoder, it is possible to im- 
prove the degree of security for duplication prevention. 

Claims 

1. An information reproducing system comprising 
means (1 7) for rotational ly driving a disc-like optical 
recording medium (2) wherein information is re- 
corded in the form of pits, an optical head (6) for 
reading out the recorded information from said op- 
tical recording medium, head moving means (23) 
for making said optical head movable radially on 
said optical recording medium, and signal process- 
ing means for processing the information read out 
through said optical head, characterized by: 

first physical information detecting means (743, 
38, 665) for detecting, on the basis of informa- 
tion read out through one of said optical head 
and a magnetic head which scans a magnetic 
recording area, first physical feature informa- 
tion (532) which is representative of a physical 
feature including at least one of a two-dimen- 
sional pit arrangement and a pit configuration 
on said optical recording medium and which is 
enciphered and optically recorded on said op- 
tical recording medium or magnetically record- 
ed on said magnetic recording area provided at 
a given area of said optical recording medium, 
at manufacturing of said optical recording me- 
dium; 

decryption means (534) for deciphering the first 
physical feature information; 
means (1 7a, 6, 38, 703a) for measuring a phys- 
ical feature of said optical recording medium to 
detect second physical feature information; 
check means (535) for checking said second 
physical feature information with said first phys- 
ical feature information to make a decision as 
to whether or not both are in a specific relation 
to each other; and 

control means (717,665) for, when the check 
means decides that said second physical fea- 
ture information is not in the specific relation to 
said first physical feature information, stopping 



one of an operation of a specific program read 
out from said optical recording medium, the 
subsequent reading-out of information from 
said optical recording medium, and a given 

5 process of information, read out from the optical 

recording medium, the given process being 
practiced by said signal processing means, 
thereby protecting copyright of said information 
and/or preventing unauthorized use of said pro- 

10 gram. 

2. A system as defined in claim 1, characterised in 

that said decryption means (534) converts a cipher 
into a plain text including said first physical feature 
15 information by using a disclosed key cipher system 
function (695b, 698b, 735h) for a decryption calcu- 
lation (698b, 735s). 

3. A system as defined in claim 2, characterised in 

20 that said second physical feature information de- 
tecting means detects a coordinate position of an 
optical recording signal on said optical recording 
medium by using coordinate position detecting 
means (335) for the detection of said second phys- 

25 jcal feature information. 

4. A system as defined in claim 3, characterised in 

that said coordinate position detecting means ob- 
tains said second physical feature information by 
30 using angular position detecting means (17a) de- 
signed to detect an angular position of a specific re- 
cording signal on said recording medium. 

5. A system as defined in claim 4, characterised in 

35 that said coordinate position detecting means has 
rotation detecting means (17) for detecting the ro- 
tation of a motor to detect an arrangement angle of 
said recording signal. 

40 6. A system as defined in claim 5, characterised in 
that said rotation detecting means comprises de- 
tecting means (1 7a) for detecting a rotational pulse 
signal from said motor. 

45 7. a system as defined in claim 6, characterised in 
that said rotation detecting means detects the rota- 
tion by using time division means (737) for time-di- 
viding said rotational pulse signal from said motor 
to generate rotational pulses larger in number than 

50 the pulses of said rotational pulse signal. 

8. A system as defined in claim 5, characterised in 
that said rotation detecting means detects the rota- 
tion on the basis of a rotational pulse signal from an 

55 FG (1 7) mounted on said motor. 

9. A system as defined in claim 2, characterised in 
that said second physical feature information de- 
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tecting means detects said second physical feature 
information by using tracking displacement detect- 
ing means (554) for detecting a tracking displace- 
ment. 

5 

10. A system as defined in claim 9, characterised in 
that said second physical feature information de- 
tecting means obtains said second physical feature 
information by using angular position detecting 
means (553) for detecting track displacements 10 
(554) of two or more specific recording signals 
placed on the adjacent tracks and disposed at the 
same angle and arrangement angles of said record- 
ing signals. 

15 

11. A system as defined in claim 9, characterised in 

that said tracking displacement detecting means 
(24a) detects a track displacement by using track- 
ing amount detecting means (554) for detecting re- 
flected light from an optical recording layer by a plu- 20 
rality of light-receiving sections (24b, 24c) divided 
in a tracking direction to obtain a tracking error sig- 
nal. 

12. A system as defined in claim 1, characterised in 25 
that said second physical feature information de- 
tecting means is equipped with pit depth detecting 
means (555) for detecting a pit depth of a specific 
recording signal to detect said second physical fea- 
ture information. 30 

13. A system as defined in claim 12, characterised in 
that said pit depth detecting means (555) detects a 
shallow pit area, in which pits are shallow in depth, 

by using a multi-level slicer (555b) having two or 35 
more slice levels. 

14. A system a s defined in claim 13, characterised in 

that said pit depth detecting means (555) detects a 
second pit group (560c) recorded after a first pit 40 
group (561a) for a specific recording signal, said 
first pit group having pits with a common depth, and 
said second pit group having pits which are shal- 
lower than pits of said first pit group. 

45 

15. A system as defined in claim 14, characterised in 

that a frame synchronizing signal (738) is used as 
said specific recording signal. 

16. A system as defined in claim 13, characterised in 50 
that said pit depth detecting means reproduces a 
learning pit group (560a) of a first pit group to detect 

a first offset voltage (746) with a first slice level be- 
fore setting said slice level at said first offset voltage 
to reproduce a second pit group (560b). 55 

17. A system as defined in claim 13, characterised in 
that said pit depth detecting means (555) obtains 



said second physical feature information by meas- 
uring a pit length of a pit group satisfying a first slice 
level and a pit length of a pit group satisfying a sec- 
ond slice level. 

18. A system as defined in claim 13, characterised in 
that, when a slice level for a small light quantity is 
set as a first slice level, said multi-level slicer (555b) 
receives detection signals of pits satisfying only 
said first slice level but not satisfying a second slice 
level, and said pit depth detecting means (555) ob- 
tains said second physical feature information by 
measuring the number of said detection signals by 
means of a counter (555c). 

19. A system as defined in claim 1, characterised in 

that reproducing means detects, on the basis of an 
internal pressure of pits, afirst low-reflection section 
(740) in which a reflected light quantity is small and 
a high-reflection section (741) in which a reflect- 
ance is higher than that of said first reflection sec- 
tion due to a portion with no pit, and in an apparatus 
for reproducing a first optical recording signal, sec- 
ond low-reflection section detecting means (586) 
detects a second low-reflection section (584) pro- 
vided in an optical recording signal area (742) and 
having a reflectance lower than that of said first low- 
reflection section and providing a reflected light 
quantity smaller than that of said first low-reflection 
section, and said second physical feature informa- 
tion detecting means obtains said second physical 
feature information on the basis of a detection sig- 
nal of said second low-reflection section detecting 
means. 

20. A system as defined in claim 19, characterised in 

that said second low-reflection section detecting 
means detects said second low-reflection section 
by slicing said first optical recording signal at a first 
slice level of a first level slicer (386) of level slicers 
having two or more slice levels and by slicing a re- 
produced signal at a second slice level of a second 
level slicer (586) which corresponds to a light quan- 
tity smaller than a light quantity for said first slice 
level. 

21. A system as defined in claim 20, characterised by 

further comprising second low-reflection section 
position detecting means (696) for detecting at least 
one of a position, circumferential length and circum- 
ferential interval of said second low-reflection sec- 
tion on the basis of a second low-reflection section 
detection signal of said second low-reflection sec- 
tion detecting means (586) and a first optical repro- 
duced signal detected by reproducing means (590). 

22. A system as defined in claim 21 , characterised in 
that, when a mark signal detecting section (593) de- 
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tects a specific mark signal of said first optical re- 
produced signal, said second low-reflection section 
position detecting means (596) detects one of said 
position, said circumferential length and said cir- 
cumferential interval of said second low-reflection 
section on the basis of a mark detection signal of 
said mark signal detecting section. 

23. A system as defined in claim 22, characterised in 

that said mark signal detecting section (593) de- 
tects an address signal as said mark signal. 

24. A system as defined in claim 23, characterised in 
that said second low-reflection section position de- 
tecting means (596) detects one of said position, 
said circumferential length and said circumferential 
interval of said second low-reflection section on the 
basis of said address signal and the number of re- 
production clock signal counted by a counter (598). 

25. A system as defined in claim 24, characterised in 
that said second low-reflection section position de- 
tecting means (596) detects said position of said 
second low-reflection section on the basis of said 
address signal, the number of frame synchronizing 
signals counted by said counter (598) and the 
number of said reproduction signals counted by 
said counter (598). 

26. A system as defined in claim 23, characterised in 
that said second low-reflection section position de- 
tecting means (596) detects said position of said 
second low-reflection section on the basis of an ad- 
dress signal of said first optical reproduced signal 
and a frame synchronizing signal. 

27. A system as defined in claim 23, characterised in 
that said second low-reflection section position de- 
tecting means (596) detects one of said position, 
said circumferential length and said circumferential 
interval of said second low-reflection section with 
the number of reproduced clocks of a synchronizing 
signal reproducing means (38a) which obtained 
from said first optical reproduced being counted by 
a counter (598). 

28. A system as defined in claim 27, characterised in 

that said synchronizing signal reproducing means 
detects as a synchronizing signal a clock signal 
from a synchronizing clock reproducing means 
(38a) of an EFM demodulating means (592). 

29. A system as defined in claim 22, characterised in 

that said mark signal detecting section (593) de- 
tects, as said mark signal, a specific signal of a sub- 
code signal of a CD. 

30. A system as defined in claim 21 , characterised in 



that a time correction section (607) measures a 
time interval between a reference mark detection 
signal detected by a mark signal detecting means 
(593) and a reference second reflective section de- 

5 tection signal detected by said second low-reflec- 

tion section detecting means (586) to obtain a ref- 
erence correction time, and fu rther said time correc- 
tion section (607) corrects a time interval between 
aspecific mark signal detection signal and asecond 

10 reflective section detection signal on the basis of 
said reference correction time, before said second 
low-reflection section position detecting means 
(596) detects a position of said second reflective 
section detection signal. 

15 

31. A system as defined in claim 19, characterised in 

that said second low-reflection section detecting 
means (586) detects only said second low-reflec- 
tion section longer than said first low-reflection sec- 
20 tion in a tracking direction. 

32. A system as defined in claim 19, characterised in 
that said second physical feature information de- 
tecting means obtains said second physical feature 

25 information by detecting an angular position of said 
second low-reflection section on said recording me- 
dium on the basis of a first detection signal on said 
second low-reflection section detected by said sec- 
ond low-reflection section detecting means (586) 
30 and a second detection signal detected by an angle 
detecting means (355) of rotating means. 

33. A system as defined in claim 19, characterised in 
that said second physical feature information de- 

35 tecting means obtains said second physical feature 
information by measuring start and end positions of 
said second low-reflection section on the basis of a 
second low-reflection section detection signal de- 
tected by said second low-reflection section detect- 
40 jng means (586) and at least one of a frame syn- 
chronizing signal and clock signal of a first optical 
reproduced signal detected by an optical reproduc- 
ing means (590). 

45 34. a system as defined in claim 1, characterised in 
that said second physical feature information de- 
tecting means (635) detects said second physical 
feature information with error signal detecting 
means (633) being used as physical feature infor- 
50 mation detecting means to detect the presence or 
absence of an error signal (632) of a specific record- 
ing signal in a specific address. 

35. A system as defined in claim 34, characterised in 
55 that, when the number (535b) of said error signals 
of said specific recording signal indicated in said 
first physical feature information does not exceed a 
predetermined value (535b), said check means 
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(535) issues a stop instruction. 

36. A system as defined in claim 1 , characterised in 
that said second physical feature information de- 
tecting means uses a special sign detecting means 
(640) as physical feature information detecting 
means and detects said second physical feature in- 
formation by detecting that a special sign (639) 
which is not present in a first legal sign decode table 
in sign decode means exists in a specific recording 
signal area. 

37. A system as defined in claim 36, characterised in 
that, when said special sign (639) is not present in 
said specific recording signal area indicated by said 
first physical feature information, said check means 
(535) outputs a stop instruction. 

38. A system as defined in claim 1 , characterised in 
that said second physical feature information de- 
tecting means has pit arrangement detecting 
means (747) for detecting pit arrangements on two 
or more tracks, adjacent to each other, in a specific 
area indicated by said first physical feature informa- 
tion of said recording medium. 

39. A system as defined in claim 38, characterised in 
that said pit arrangement detecting means (747) 
detects an area in which pit arrangements on the 
adjacent two tracks are in phase or in antiphase with 
each other. 

40. A system as defined in claim 39, characterised in 
that said pit arrangement detecting means (747) 
obtains said second physical feature information by 
detecting positional information of an inphase pit ar- 
ea in which the recording signal pits with the longest 
pit length are arranged to be in phase with each oth- 
er. 

41. A system as defined in claim 40, characterised by 
further comprising inphase/antiphase signal posi- 
tion detecting means (748) for detecting a position 
of an inphase pit area by using address information 
and a reproduced clock signal to obtain a portion of 
said second physical feature information (734). 

42. A system as defined in claim 39, characterised by 
further comprising a specific inphase signal detect- 
ing section (749) for detecting a specific inphase 
signal (654a) corresponding to a specific pit length 
on the basis of a detection signal of inphase/an- 
tiphase signal position detecting means (747). 

43. A system as defined in claim 42, characterised in 
that said specific inphase signal detecting section 
(749) detects an inphase signal (654a) of a frame 
synchronizing signal as said specific inphase sig- 



nal. 

44. A system as defined in claim 39, characterised by 
further comprising inphase/antiphase signal posi- 

5 tion detecting means (747) for detecting inphase 

signals (654a, 654b) corresponding to inphase pit 
arrangements on adjacent three or more tracks. 

45. A system as defined in claim 44, characterised in 

10 that said inphase/antiphase signal position detect- 
ing means (747) detects specific inphase signals 
(654a, 654b) on adjacent three tracks where the 
longest pits are disposed in phase as inphase sig- 
nals. 

15 

46. A system as defined in claim 45, characterised by 

further comprising a specific inphase signal detect- 
ing section (749) for detecting an inphase signal 
(654a) of a frame synchronizing signal as said spe- 
20 cific inphase signal. 

47. A system as defined in claim 39, characterised by 
further comprising off-tracking means (646) provid- 
ed in a tracking means (24) for tracking between 

25 two tracks to reproduce inphase signals or an- 
tiphase signals of pits of said two tracks, and further 
comprising inphase/antiphase signal detecting 
means (747) for detecting an inphase or antiphase 
area in which pit arrangements on said two tracks 
30 are in phase with each other to obtain said second 
physical feature information. 

48. A system as defined in claim 44, characterised by 
further comprising off-tracking control means (646) 

35 responsive to an off-tracking switching signal from 
control means (10) to cause a light beam to be 
switch from a state of travelling one track to a state 
of travelling between two tracks to reproduce in- 
phase signals or antiphase signals of said two 

40 tracks so that said inphase/antiphase signal detect- 
ing means (747) detects said inphase signals or an- 
tiphase signals. 

49. A system as defined in claim 48, characterised in 
45 that said off-tracking control means (24a, 646) in- 
verts the polarity of a tracking servo of tracking 
means in accordance with said off-tracking switch- 
ing signal to make switching to an off-tracking state 
in which said light beam travels between said two 

50 tracks. 

50. A system as defined in claim 38, characterised in 
that said pit arrangement detecting means detects 
an area in which pit arrangements on adjacent two 

55 tracks are in phase with each other. 

51. A system as defined in claim 1, characterised by 
further comprising reproducing means for detecting 
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a low-reflection section (740) producing a small re- 
flected light quantity due to the presence of pits and 
a high-reflection section (741) having a higher re- 
flectance than that of said low-reflection section due 
to the absence of pits, second low-reflection section 
detecting means (586) for detecting a second low- 
reflection section placed in an optical recording sig- 
nal area (742) and having a lower reflectance than 
that of said first low-reflection section to produce a 
second reflected light quantity, and demodulating 
means (621 ) for demodulating a second low-reflec- 
tion section detection signal of said second low-re- 
flection section detecting means into a first digital 
signal. 

52. A system as defined in claim 51 , characterised in 
that level slicers having two or more slice levels are 
used so that said first optical recording signal is 
sliced with a first slice level in a first level slicer (586) 
to obtain said first digital signal from a first optical 
reproduced signal and a reproduced signal is sliced 
with a second slice level in a second level slicer 
(586), said second slice level corresponding to a 
light quantity smaller than that for said first slice lev- 
el, whereby said second low-reflection section de- 
tecting means (586) detects said second low-reflec- 
tion section. 

53. A system as defined in claim 52, characterised by 
further comprising at least one of second low-reflec- 
tion section pulse width detecting means (621 e) for 
detecting the circumferential length of said second 
low-reflection section on the basis of said second 
low-reflection section detection signal due to said 
second low-reflection section detecting means 
(586) and said first optical reproduced signal due to 
said reproducing means (590) and second low-re- 
flection section interval detecting means (621b) for 
detecting a circumferential interval of said second 
low-reflection section, said demodulating means 
(621) demodulating said first digital signal on the 
basis of a detection signal of said second low-re- 
flection section interval detecting means. 

54. A system as defined in claim 53, characterised in 
that, on the basis of the number of reproduction 
clock signals counted by a counter (598c), said sec- 
ond low-reflection section pulse width detecting 
means (621 e) detects a pulse duration of a detec- 
tion signal of said second low-reflection section and 
said second low-reflection section pulse interval de- 
tecting means (621b) detects an interval of said 
second low-reflection section detection signal. 

55. A system as defined in claim 51 , characterised in 
that said decryption means (534) obtains said first 
physical feature information by obtaining a first ci- 
pher from said first digital signal and by decrypting 



said first cipher. 

56. A system as defined in claim 55, characterised in 

that said decryption means (534) encrypts said first 
5 cipher and converts at least said first physical fea- 

ture information and an ID number (750) into plain 
texts. 

57. A system as defined in claim 55, characterised by 

10 further comprising an I D outputting section (750) for 
obtaining and outputting an ID number, which is a 
plain text, from said first digital signal. 

58. A system as defined in claim 55, characterised in 
15 that said demodulating means (621) outputs an ID 

number, which is a plain text or cipher, on the basis 
of said first digital signal, and further outputs a first 
secrete key, mathematically independent of said ID 
number, when a communication is established with 
20 a one direction function, and characterised by fur- 
ther comprising a calculation section (10) for enci- 
phering secrete information with said first secrete 
key and a disclosed key cipher such as an RSA 
function to transmit said cipher, together with said 
25 id number, through a communication section (664) 
to an external computer (633). 

59. A system as defined in claim 1, characterised in 
that said decryption means (534) converts a first 

30 cipher, encrypted with a disclosed key cipher sys- 
tem function, into a plain text including said first 
physical feature information. 

60. A system as defined in claim 59, characterised in 

35 that said decryption means enciphers said first ci- 
pher by using an integer d > 256 bits as a secrete 
key and converts said first cipher into said plain text 
by using an integer n > 256 bits as a decode key 
and disclosed key. 

40 

61. A system as claimed in claim 60, characterised in 
that said decryption means uses an RSA function 
as said disclosed cipher system function. 

45 62. A system as claimed in claim 61 , characterised in 
that, when said first cipher is taken as C, said plain 
text is taken as M, said disclosed key is taken to be 
an integer n > 256 bits and said secrete key is taken 
to be an integer d above 256 bits , said decryption 
50 means obtains said first physical feature informa- 
tion by decoding said plain M in accordance with an 
equation of M = Cemod n as a function of said first 
cipher C made by encrypting means, a disclosed 
integer e above 3 and said disclosed key n in ac- 
55 cordance with an equation of C = Mdmod n. 

63. A system as defined in claim 60, characterised in 
that said decryption means uses an elliptical func- 
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tion as said disclosed key cipher system function. 

64. A system as defined in claim 59, characterised in 
that said decryption means reproduces a plain text 
conversion function recorded in said recording me- 5 
dium, and converts a reproduced cipher into a plain 
text with said plain text conversion function. 

65. A system as defined in claim 59, characterised in 

that said decryption means obtains said first phys- 10 
ical feature information by using cipher-plain text 
conversion means which converts a cipher repro- 
duced from said recording medium into a plain text 
by using a cipher decode function stored in a mem- 
ory section of a non-volatile RAM or ROM of said 15 
system. 

66. A system as defined in claim 65, characterised in 
that a plain text conversion function group compris- 
ing a plurality of plain text conversion functions is 20 
stored in said memory section of said system, a re- 
produced cipher is converted into a plain text 
through a plurality of specific functions of said plain 
text conversion function group to obtain a plurality 

of plain text groups, and a stop instruction is issued 25 
except that all of said plain text groups are normally 
obtained. 

67. A system as defined in claim 32, characterised in 
that for obtaining said first physical feature informa- 30 
tion, a cipher reproduced from said recording me- 
dium is converted into a plain text by means of a 
plain text conversion function stored in a memory 
section of an information processing unit connected 

to said system. 35 

68. A system as defined in claim 40, characterised in 
that said decryption means converts a first cipher 
into a plain text with a cipher decode function stored 

in an OS. 40 

69. A system as defined in claim 32, characterized in 
that an RSA function is used as a cipher function. 

70. An information recording system for recording main 45 
information by way of an arrangement of pits on or 

in an optical recording medium or its master disc, 
characterized by: 

encryption means (537) for enciphering, using 50 
a cipher function, first physical feature informa- 
tion (532) indicative of a physical feature includ- 
ing at least position or configuration of said pits 
or low-reflection portions on or in said optical 
recording medium; and 55 
recording means (37, 6,23, 24, 17, 26, 10) for 
recording the enciphered first physical feature 
information on one of said optical recording me- 



84 

dium and said master disc so that the encrypted 
first physical feature information is distinguish- 
able from said main information. 

71 . An information recording system as defined in claim 
70 wherein said encryption means uses a disclosed 
key cipher system function as said cipher function. 

72. An information recording system as defined in claim 
71, wherein an RSA function is used as said dis- 
closed key cipher system function. 

73. An information recording system as defined in claim 
71, wherein an elliptical curve function is used as 
said disclosed key cipher system function. 

74. A method of manufacturing a disc-like optical re- 
cording medium for recording main information by 
way of an arrangement of pits on or in said optical 
recording medium or its master disc, characterized 
by the steps of: 

recognizing first physical feature information 
(532) representative of a physical feature in- 
cluding at least position or configuration of said 
pits or low-reflection portions on or in said op- 
tical recording medium; 
encrypting said first physical feature informa- 
tion by using a cipher function; and 
recording the encrypted first physical feature 
information on or in one of said optical record- 
ing medium and said master disc so that the 
encrypted first physical feature information is 
distinguishable from said main information. 

75. A manufacturing method as defined in claim 74, 
wherein said encrypting step includes using a dis- 
closed key cipher system function as said cipher 
function. 

76. A disc-like optical recording medium for recording 
main information by way of an arrangement of pits, 
characterized in that said recording medium is 
manufactured through the steps of: 

forming recognizing first physical feature infor- 
mation (532) representative of a physical fea- 
ture including at least position or configuration 
of said pits or low-reflection portions on or in 
said optical recording medium so that said first 
physical feature information is recognizable; 
and 

encrypting said first physical feature informa- 
tion by using a cipher function; and recording 
the encrypted first physical feature information 
on one of said optical recording medium and 
said master disc so that the encrypted first 
physical feature information is distinguishable 
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from said main information. 

77. An optical recording medium as defined in claim 76, 
wherein a disclosed key cipher system function is 
used as said cipher function. 

78. An optical recording medium as defined in claim 77, 
wherein an RSA function is used as said disclosed 
key cipher system function. 

79. An optical recording medium as defined in claim 77, 
wherein an elliptical function function is used as 
said disclosed key cipher system function. 

80. An optical recording medium as defined in claim 77, 
wherein a physical feature including circumferential 
angular position information of pits on said optical 
recording medium is used as said first physical fea- 
ture information. 

81 . An optical recording medium as defined in claim 77, 
wherein a physical feature including displacement 
information of a track with pits on said optical re- 
cording medium in a tracking direction is used as 
said first physical feature information. 

82. An optical recording medium as defined in claim 77, 
wherein a physical feature including adisplacement 
of a depth of a pit on said optical recording medium 
is used as said first physical feature information. 

83. An optical recording medium as defined in claim 77, 
wherein as said first physical feature information 
there is used a physical feature including arrange- 
ment information of a second low-reflection section 
placed in a recording area having a high-reflectance 
section and a low-reflectance section due to the 
presence of pits, said second low-reflection having 
a reflectance lower than that of said low-reflectance 
section. 

84. An optical recording medium as defined in claim 77, 
wherein as said first physical feature information 
there is used a physical feature including arrange- 
ment information of an area on said optical record- 
ing medium in which pit arrangements of tracks ad- 
jacent to each other are approximately the same. 

85. An optical recording medium as defined in claim 77, 
wherein as said first physical feature information 
there is used a physical feature including arrange- 
ment information of a pit group on said optical re- 
cording medium by which signals including specific 
error signals are recorded. 

86. An optical recording medium as defined in claim 77, 
wherein as said first physical feature information 
there is used a physical feature including arrange- 



ment information of a pit group on said optical re- 
cording medium by which signals including modu- 
lated signals with a specific sign are recorded. 

5 87. A method of preventing an illegal copy of a disc-like 
optical recording medium in which main information 
is recorded by way of an arrangement of pits, a 
method of preventing an illegal install of information 
of said disc-like optical recording medium or a meth- 
10 od of preventing unauthorized use of information of 
said disc-like optical recording medium, character- 
ized by the steps of: 

detecting on the basis of information read out 
15 from the optical recording medium first physical 

feature information (532) which is representa- 
tive of a physical feature including at least po- 
sition or configuration of said pits or low-reflec- 
tion portions on or in said optical recording me- 
20 dium and which is encrypted and recorded by 

using a cipher function when manufacturing 
said optical recording medium; 
decrypting said first physical feature informa- 
tion; 

25 measuring a physical feature of said optical re- 

cording medium to obtain second physical fea- 
ture information, said first and second physical 
features being optically or magnetically detect- 
able; 

30 checking said second physical feature informa- 

tion with said first physical feature information 
to make a decision as to whether or not both 
are in a specific relation to each other; and 
when the check step decides that the second 

35 physical feature information is not in the specif- 

ic relation to the first physical feature informa- 
tion, stopping the operation of a specific pro- 
gram read out from the optical recording medi- 
um, stopping at least one of the subsequent 

40 reading-out of information from the optical re- 

cording medium, and a given process of infor- 
mation read out from said optical recording me- 
dium, the given process being practiced by sig- 
nal processing means. 

45 

88. A method of preventing an illegal copy of a disc-like 
optical recording medium in which main information 
is recorded by way of an arrangement of pits, a 
method of preventing an illegal install of information 
50 of said disc-like optical recording medium or a meth- 
od of preventing unauthorized use of information of 
said disc-like optical recording medium, character- 
ized by the steps of: 

55 reading out encrypted first physical feature in- 

formation (532) from said optical recording me- 
dium which is manufactured by encrypting said 
first physical information using acipher function 
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with said first physical information being detect- 
ed, said first physical feature information being 
indicative of a physical feature including at least 
position or configuration of said pits or low-re- 
flection portions on or in said optical recording 5 
medium; 

decrypting said encrypted first physical feature 
information; 

measuring a physical feature of said optical re- 
cording medium to obtain a second physical 10 
feature information, said first and second phys- 
ical features being optically or magnetically de- 
tectable; 

checking said second physical feature informa- 
tion with said first physical feature information 15 
to make a decision as to whether or not both 
are in a specific relation to each other; and 
when the check step decides that said second 
physical feature information is not in the specif- 
ic relation to said first physical feature informa- 20 
tion, stopping at least one of the operation of a 
specific program read out from said optical re- 
cording medium, the subsequent reading-out of 
information from the optical recording medium, 
and a given process of information, read out 25 
from the optical recording medium, said given 
process being practiced by signal processing 
means. 

30 

Patentanspriiche 

1. Informationsreproduziersystem mit einem Mittel 
(17), urn ein plattenartiges optisches Aufzeich- 
nungsmedium (2) drehend anzutreiben, worin Infor- 35 
mation in der Form von Lochern aufgezeichnet ist, 
einem optischen Kopf (6) zum Auslesen der aufge- 
zeichneten Information von dem optischen Auf- 
zeichnungsmedium, einem Kopfbewegungsmittel 
(23), urn den optischen Kopf auf dem optischen Auf- 40 
zeichnungsmedium radial beweglich zu machen, 
und einem Signalverarbeitungsmittel zum Verarbei- 
ten der durch den optischen Kopf ausgelesenen In- 
formation, gekennzeichnet durch: 

45 

Mittel (743, 38, 665) zum Feststellen einer er- 
sten physikalischen Information, um auf der 
Basis einer durch den optischen Kopf oder ei- 
nen Magnetkopf, der eine magnetische Auf- 
zeichnungsflache scannt, ausgelesenen Infor- 50 
mation eine erste Information (532) eines phy- 
sikalischen Merkmals festzustellen, die fur ein 
physikalisches Merkmal reprasentativ ist, das 
eine zweidimensionale Lochanordnung und/ 
oder Lochkonfiguration auf dem optischen Auf- 55 
zeichnungsmedium einschlieBt, und beim Her- 
stellen des optischen Aufzeichnungsmediums 
chiffriert und auf dem optischen Aufzeich- 



nungsmedium optisch aufgezeichnet wird oder 
auf der magnetischen Aufzeichnungsflache 
magnetisch aufgezeichnet wird, die an einer 
gegebenen Flache des optischen Aufzeich- 
nungsmediums vorgesehen ist; Entschlusse- 
lungsmittel (534) zum Dechiffrieren der ersten 
Information eines physikalischen Merkmals; 
Mittel (17a, 6, 38, 703a) zum Messen eines 
physikalischen Merkmals des optischen Auf- 
zeichnungsmediums, um eine zweite Informa- 
tion eines physikalischen Merkmals festzustel- 
len; 

Prufmittel (535) zum Prufen der zweiten Infor- 
mation eines physikalischen Merkmals mit der 
ersten Information eines physikalischen Merk- 
mals, um eine Entscheidung diesbezuglich zu 
treffen, ob beide in einer spezifischen Bezie- 
hung zueinander stehen oder nicht; und 
Steuermittel (71 7, 665), um, wenn das Prufmit- 
tel entscheidet, dass die zweite Information ei- 
nes physikalischen Merkmals nicht in der spe- 
zifischen Beziehung zu der ersten Information 
eines physikalischen Merkmals steht, eine 
Operation eines aus dem optischen Aufzeich- 
nungsmedium ausgelesenen spezifischen Pro- 
gramms, das nachfolgende Auslesen von Infor- 
mation vom optischen Aufzeichnungsmedium 
oder einen gegebenen Prozess einer Informa- 
tion zu stoppen, die aus dem optischen Auf- 
zeichnungsmedium ausgelesen wurde, wobei 
dergegebene Prozess durch das Signalverar- 
beitungsmittel ausgefuhrt wird, wodurch ein Ur- 
heberrecht der Information geschutzt und/oder 
ein nicht autorisierter Gebrauch des Pro- 
gramms verhindert wird. 

2. System nach Anspruch 1 , dadurch gekennzeich- 
net, dass das Entschlusselungsmittel (534) eine 
Chiffre in einen Klartext umwandelt, der die erste 
Information eines physikalischen Merkmals enthalt, 
indem fur eine Entschlusselungsberechnung 
(698b, 735s) eine Funktion (695b, 698b, 735a) ei- 
nes Systems mit offengelegter Schlusselchiffre ver- 
wendet wird. 

3. System nach Anspruch 2, dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel eine Koor- 
dinatenposition eines optischen Aufzeichnungssi- 
gnals auf dem optischen Aufzeichnungsmedium 
feststellt, indem ein Koordinatenpositionen feststel- 
lendes Mittel (335) fur die Feststellung der zweiten 
Information eines physikalischen Merkmals genutzt 
wird. 

4. System nach Anspruch 3, dadurch gekennzeich- 
net, dass das Koordinatenpositionen feststellende 
Mittel die zweite Information eines physikalischen 
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Merkmals erhalt, indem ein Winkelpositionen fest- 
stellendes Mittel (17a) verwendet wird, das dafur 
ausgelegt ist, eine Winke I position eines spezifi- 
schen Aufzeichnungssignals auf dem Aufzeich- 
nungsmedium festzustellen. 

5. System nach Anspruch 4, dadurch gekennzeich- 
net, dass das Koordinatenpositionen feststellende 
Mittel ein Drehungen feststellendes Mittel (17) zum 
Feststellen der Drehung eines Motors aufweist, um 
einen Anordnungswinkel des Aufzeichnungssi- 
gnals festzustellen. 

6. System nach Anspruch 5, dadurch gekennzeich- 
net, dass das Drehungen feststellende Mittel ein 
Feststellmittel (17a) zum Feststellen eines Dreh- 
pulssignals vom Motor aufweist. 

7. System nach Anspruch 6, dadurch gekennzeich- 
net, dass das Drehungen feststellende Mittel die 
Drehung feststellt, indem ein Zeitteilungsmittel 
(737) zum Zeitteilen des Drehpulssignals vom Mo- 
tor verwendet wird, um eine groGere Zahl Drehpul- 
se als die Pulse des Drehpulssignals zu erzeugen. 

8. System nach Anspruch 5, dadurch gekennzeich- 
net, dass das Drehungen feststellende Mittel die 
Drehung auf der Basis eines Drehpulssignals von 
einem auf dem Motor montierten FG (1 7) feststellt. 

9. System nach Anspruch 2, dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel die zweite 
Information eines physikalischen Merkmals fest- 
stellt, indem ein Spurfuhrungsverschiebungen fest- 
stellendes Mittel (554) zum Feststellen einer Spur- 
fuhrungsverschiebung genutzt wird. 

10. System nach Anspruch 9, dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel die zweite 
Information eines physikalischen Merkmals erhalt, 
indem ein Winkelpositionen feststellendes Mittel 

(553) verwendet wird, um Spurverschiebungen 

(554) von zwei oder mehr spezifischen Aufzeich- 
nungssignalen, die auf den benachbarten Spuren 
platziert und unter dem gleichen Winkel angeordnet 
sind, und Anordnungswinkel der Aufzeichnungssi- 
gnale festzustellen. 

11. System nach Anspruch 9, dadurch gekennzeich- 
net, dass das Spurfuhrungsverschiebungen fest- 
stellende Mittel (24a) eine Spurverschiebung fest- 
stellt, indem ein Spurfuhrungsbetrage feststellen- 
des Mittel (554) verwendet wird, um reflektiertes 
Licht von einer optischen Aufzeichnungsschicht 
durch mehrere, in einer Spurfuhrungsrichtung ge- 
teilte Licht empfangende Teile (24b, 24c) festzustel- 



len, um ein Spurfuhrungsfehlersignal zu erhalten. 

12. System nach Anspruch 1, dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 

5 kalischen Merkmals feststellende Mittel mit einem 

Lochtiefen feststellenden Mittel (555) zum Feststel- 
len einer Lochtiefe eines spezifischen Aufzeich- 
nungssignals ausgestattet ist, um die zweite Infor- 
mation eines physikalischen Merkmals festzustel- 

10 len. 

1 3. System nach Anspruch 1 2, dadurch gekennzeich- 
net, dass das Lochtiefen feststellende Mittel (555) 
eine Flache mit flachen Lochern, in der Locher eine 

15 geringe Tiefe haben, feststellt, indem eine Schnitt- 
pegeleinrichtung (555b) fur mehrere Pegel, die 
zwei oder mehr Schnittpegel aufweist, verwendet 
wird. 

20 1 4. System nach Anspruch 1 3, dadurch gekennzeich- 
net, dass das Lochtiefen feststellende Mittel (555) 
eine zweite Lochgruppe (560c), die nach einer er- 
sten Lochgruppe (561a) aufgezeichnet wurde, fur 
ein spezifisches Aufzeichnungssignal feststellt, wo- 

25 bei die erste Lochgruppe Locher mit einer gemein- 
samen Tiefe aufweist und die zweite Lochgruppe 
Locher aufweist, die flacher als Locher der ersten 
Lochgruppe sind. 

30 1 5. System nach Anspruch 1 4, dadurch gekennzeich- 
net, dass ein Frame-Synchronisiersignal (738) als 
das spezifische Aufzeichnungssignal verwendet 
wird. 

35 1 6. System nach Anspruch 1 3, dadurch gekennzeich- 
net, dass das Lochtiefen feststellende Mittel eine 
Lern lochgruppe (560a) einer ersten Lochgruppe re- 
produziert, um eine erste Offset-Spannung (746) 
mit einem ersten Schnittpegel festzustellen, bevor 

40 der Schnittpegel bei der ersten Offset-Spannung 
eingestellt wird, um eine zweite Lochgruppe (560b) 
zu reproduzieren. 

1 7. System nach Anspruch 1 3, dadurch gekennzeich- 
45 net, dass das Lochtiefen feststellende Mittel (555) 

die zweite Information eines physikalischen Merk- 
mals erhalt, indem eine Lochlange einer Lochgrup- 
pe entsprechend einem ersten Schnittpegel und ei- 
ne Lochlange einer Lochgruppe entsprechend ei- 
50 nem zweiten Schnittpegel gemessen werden. 

1 8. System nach Anspruch 1 3, dadurch gekennzeich- 
net, dass, wenn ein Schnittpegel fur eine kleinere 
Lichtmenge als ein erster Schnittpegel eingestellt 

55 jst, die Schnittpegeleinrichtung (555b) fur mehrere 
Schnittpegel Nachweissignale von Lochern ent- 
sprechend nur dem ersten Schnittpegel, nicht aber 
entsprechend einem zweiten Schnittpegel emp- 
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fangt und das Lochtiefen feststellende Mittel (555) 
die zweite Information eines physikalischen Merk- 
mals durch Messen der Anzahl der Nachweissigna- 
le mittels eines Zahlers (555c) erhalt. 

5 

19. System nach Anspruch 1, dadurch gekennzeich- 
net, dass ein Reproduziermittel auf der Basis eines 
Innendrucks von Lochern einen ersten Teil (740) mit 
geringer Reflexion, in welchem eine reflektierte 
Lichtmenge klein ist, und einen Teil (741) mit hoher 10 
Reflexion feststellt, in welchem ein Reflexionsver- 
mogen aufgrund eines Abschnitts ohne Loch hoher 

als dasjenige des ersten Reflexionsteils ist, und in 
einer Vorrichtung zum Reproduzieren eines ersten 
optischen Aufzeichnungssignals stellt ein einen 15 
zweiten Teil mit geringer Reflexion feststellendes 
Mittel (586) einen zweiten Teil (584) mit geringer 
Reflexion fest, der in einer optischen Aufzeich- 
nungssignalflache (742) vorgesehen ist und ein ge- 
ringeres Reflexionsvermogen als dasjenige des er- 20 
sten Teils mit geringer Reflexion hat und eine klei- 
nere reflektierte Lichtmenge als die des ersten Teils 
mit geringer Reflexion liefert, und das eine zweite 
Information eines physikalischen Merkmals fest- 
stellende Mittel erhalt die zweite Information eines 25 
physikalischen Merkmals auf der Basis eines Nach- 
weissignals des einen zweiten Teil mit geringer Re- 
flexion feststellenden Mittels. 

20. System nach Anspruch 1 9, dadurch gekennzeich- 30 
net, dass das einen zweiten Teil mit geringer Re- 
flexion feststellende Mittel den zweiten Teil mit ge- 
ringer Reflexion feststellt, indem ein Schnittpegel 

an das erste optische Aufzeichnungssignal bei ei- 
nem ersten Schnittpegel einer Schnittpegeleinrich- 35 
tung (386) fur einen ersten Pegel von Schnittpege- 
leinrichtungen mit zwei oder mehr Schnittpegeln 
angelegt wird und ein Schnittpegel an ein reprodu- 
ziertes Signal bei einem zweiten Schnittpegel einer 
Schnittpegeleinrichtung (586) fur einen zweiten Pe- 40 
gel angelegt wird, der einer kleineren Lichtmenge 
als eine Lichtmenge fur den ersten Schnittpegel 
entspricht. 

21. System nach Anspruch 20, gekennzeichnet da- 45 
durch, dass es ferner ein Positionen eines zweiten 
Teils mit geringer Reflexion feststellendes Mittel 
(696) aufweist, urn eine Position, eine Umfangslan- 

ge und/oder ein Umfangsintervall des zweiten Teils 
mit geringer Reflexion auf der Basis eines Nach- 50 
weissignals des zweiten Teils mit geringer Reflexi- 
on des einen zweiten Teil mit geringer Reflexion 
feststellenden Mittels (586) und eines ersten opti- 
schen reproduzierten Signals festzustellen, das 
durch das Reproduziermittel (590) festgestellt wur- 55 
de. 

22. System nach Anspruch 21 , dadurch gekennzeich- 



net, dass, wenn ein Markierungssignale feststel- 
lender Teil (593) ein spezifisches Markierungssi- 
gnal des ersten optischen reproduzierten Signals 
feststellt, das Positionen eines zweiten Teils mit ge- 
ringer Reflexion feststellende Mittel (596) die Posi- 
tion, die Umfangslange oder das Umfangsintervall 
des zweiten Teils mit geringer Reflexion auf der Ba- 
sis eines Markierungsnachweissignals des Markie- 
rungssignale feststellenden Teils feststellt. 

23. System nach Anspruch 22, dadurch gekennzeich- 
net, dass der Markierungssignale feststellende Teil 
(593) ein Adresssignal als das Markierungssignal 
feststellt. 

24. System nach Anspruch 23, dadurch gekennzeich- 
net, dass das Positionen eines zweiten Teils mit ge- 
ringer Reflexion feststellende Mittel (596) die Posi- 
tion, die Umfangslange oder das Umfangsintervall 
des zweiten Teils mit geringer Reflexion auf der Ba- 
sis des Adresssignals und der von einem Zahler 
(598) gezahlten Zahl von Reproduktionstaktsigna- 
len feststellt. 

25. System nach Anspruch 24, dadurch gekennzeich- 
net, dass das Positionen eines zweiten Teils mit ge- 
ringer Reflexion feststellende Mittel (596) die Posi- 
tion des zweiten Teils mit geringer Reflexion auf der 
Basis des Adresssignals, der durch den Zahler 
(598) gezahlten Zahl von Frame-Synchronisiersi- 
gnalen und der durch den Zahler (598) gezahlten 
Zahl der Reproduktionssignale feststellt. 

26. System nach Anspruch 23, dadurch gekennzeich- 
net, dass das Positionen eines zweiten Teils mit ge- 
ringer Reflexion feststellende Mittel (596) die Posi- 
tion des zweiten Teils mit geringer Reflexion auf der 
Basis eines Adresssignals des ersten optischen re- 
produzierten Signals und eines Frame-Synchroni- 
siersignals feststellt. 

27. System nach Anspruch 23, dadurch gekennzeich- 
net, dass das Positionen eines zweiten Teils mit ge- 
ringer Reflexion feststellende Mittel (596) die Posi- 
tion, die Umfangslange oder das Umfangsintervall 
des zweiten Teils mit geringer Reflexion mit der Zahl 
reproduzierter Takte eines Synchronisiersignale re- 
produzierenden Mittels (38a) feststellt, die vom er- 
sten optischen reproduzierten Signal mittels Zah- 
lung durch einen Zahler (598) erhalten wird. 

28. System nach Anspruch 27, dadurch gekennzeich- 
net, dass das Synchronisiersignale reproduzieren- 
de Mittel als ein Synchronisiersignal ein Taktsignal 
von einem Synchronisiertakte reproduzierenden 
Mittel (38a) eines EFM-Demoduliermittels (592) 
feststellt. 
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29. System nach Anspruch 22, dadurch gekennzeich- 
net, dass der Markierungssignale feststellende Teil 
(593) als das Markierungssignal ein spezifisches 
Signal eines Untercodesignals einer CD feststellt. 

5 

30. System nach Anspruch 21 , dadurch gekennzeich- 
net, dass ein Zeitkorrekturteil (607) ein Zeitintervall 
zwischen einem durch ein Markierungssignale fest- 
stellendes Mittel (593) festgestellten Referenzmar- 
kierungs-Nachweissignal und einem Refe- 10 
renz-Nachweissignal eines zweiten reflektierenden 
Teils misst, das durch das einen zweiten Teil mitge- 
ringer Reflexion feststellende Mittel (586) festge- 
stellt wurde, urn eine Referenzkorrekturzeit zu er- 
halten, und ferner der Zeitkorrekturteil (607) ein 15 
Zeitintervall zwischen einem spezifischen Markie- 
rungssignal-Nachweissignal und einem Nachweis- 
signal eines zweiten reflektierenden Teils auf der 
Basis der Referenzkorrekturzeit korrigiert, bevor 
das Positionen eines zweiten Teils mit geringer Re- 20 
flexion feststellende Mittel (596) eine Position des 
Nachweissignals eines zweiten reflektierenden 
Teils feststellt. 

31. System nach Anspruch 19, dadurch gekennzeich- 25 
net, dass das einen zweiten Teil mit geringer Re- 
flexion feststellende Mittel (586) nur den zweiten 
Teil mit geringer Reflexion feststellt, der in einer 
Spurfuhrungsrichtung langer als der ersten Teil mit 
geringer Reflexion ist. 30 

32. System nach Anspruch 1 9, dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel die zweite 
Information eines physikalischen Merkmals erhalt, 35 
indem eine Winkelposition des zweiten Teils mit ge- 
ringer Reflexion auf dem Aufzeichnungsmedium 

auf der Basis eines ersten Nachweissignals auf 
dem zweiten Teil mit geringer Reflexion, das durch 
das einen zweiten Teil mit geringer Reflexion fest- 40 
stellende Mittel (586) festgestellt wurde, und eines 
zweiten Nachweissignals festgestellt wird, das 
durch ein Winkel feststellendes Mittel (355) eines 
Drehmittels festgestellt wurde. 

45 

33. System nach Anspruch 1 9, dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel die zweite 
Information eines physikalischen Merkmals erhalt, 
indem Start- und Endpositionen des zweiten Teils 50 
mit geringer Reflexion auf der Basis eines Nach- 
weissignals des zweiten Teils mit geringer Reflexi- 
on, das durch das einen zweiten Teil mit geringer 
Reflexion feststellende Mittel (586) festgestellt wur- 
de, und eines Frame-Synchronisiersignals und/ 55 
oder eines Taktsignals eines ersten optischen re- 
produzierten Signals gemessen werden, das durch 

ein optisches Reproduziermittel (590) festgestellt 



wurde. 

34. System nach Anspruch 1 , dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel (635) die 
zweite Information eines physikalischen Merkmals 
mit einem Fehlersignale feststellenden Mittel (633) 
feststellt, das als ein Informationen eines physika- 
lischen Merkmals feststellendes Mittel verwendet 
wird, urn das Vorhandensein oder Nichtvorhanden- 
sein eines Fehlersignals (632) eines spezifischen 
Aufzeichnungssignals in einer spezifischen Adres- 
se festzustellen. 

35. System nach Anspruch 34, dadurch gekennzeich- 
net, dass, wenn die Zahl (535b) der Fehlersignale 
des spezifischen Aufzeichnungssignals, die in der 
ersten Information eines physikalischen Merkmals 
angegeben ist, einen vorbestimmten Wert (535b) 
nicht ubersteigt, das Prufmittel (535) einen Stopp- 
befehl erteilt. 

36. System nach Anspruch 1 , dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel ein spezi- 
elle Zeichen feststellendes Mittel (640) als ein eine 
Information eines physikalischen Merkmals fest- 
stellendes Mittel nutzt und die zweite Information ei- 
nes physikalischen Merkmals feststellt, indem fest- 
gestellt wird, dass ein spezielles Zeichen (639), das 
in einer ersten Decodiertabelle zulassiger Zeichen 
in dem Zeichendecodiermittel nicht vorhanden ist, 
in einer spezifischen Aufzeichnungssignalflache 
existiert. 

37. System nach Anspruch 36, dadurch gekennzeich- 
net, dass, wenn das spezielle Zeichen (639) in der 
spezifischen Aufzeichnungssignalflache nicht vor- 
handen ist, die durch die erste Information eines 
physikalischen Merkmals angegeben ist, das Pruf- 
mittel (535) einen Stoppbefehl ausgibt. 

38. System nach Anspruch 1 , dadurch gekennzeich- 
net, dass das eine zweite Information eines physi- 
kalischen Merkmals feststellende Mittel ein Loch- 
anordnungen feststellendes Mittel (747) zum Fest- 
stellen von Lochanordnungen auf zwei oder mehr 
Spuren, die einander benachbart sind, in einer spe- 
zifischen Flache aufweist, die durch die erste Infor- 
mation eines physikalischen Merkmals des Auf- 
zeichnungsmediums angegeben ist. 

39. System nach Anspruch 38, dadurch gekennzeich- 
net, dass das Lochanordnungen feststellende Mit- 
tel (747) eine Flache feststellt, in der Lochanord- 
nungen auf den benachbarten beiden Spuren zu- 
einander gleichphasig oder gegenphasig sind. 
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40. System nach Anspruch 39, dadurch gekennzeich- 
net, dass das Lochanordnungen feststellende Mit- 
tel (747) die zweite information eines physikali- 
schen Merkmals erhalt, indem eine Positionsinfor- 
mation einer gleichphasigen Lochflache festgestellt 5 
wird, in der die Aufzeichnungssignallocher mit der 
langsten Lochlange zueinander in Phase angeord- 
net sind. 

41. System nach Anspruch 40, gekennzeichnet da- 10 
durch, dass es ferner ein Positionen gleichphasi- 
ger/gegenphasiger Signale feststellendes Mittel 
(748) zum Feststellen einer Position einer gleich- 
phasigen Lochflache durch Verwenden einer 
Adresseninformation und eines reproduzierten 15 
Taktsignals aufweist, urn einen Abschnitt der zwei- 

ten Information (734) eines physikalischen Merk- 
mals zu erhalten. 

42. System nach Anspruch 39, dadurch gekennzeich- 20 
net, dass es ferner einen spezifische gleichphasige 
Signale feststellenden Teil (749) aufweist, urn ein 
spezifisches gleichphasiges Signal (654a) entspre- 
chend einer spezifischen Lochlange auf der Basis 
eines Nachweissignals des Positionen gleichphasi- 25 
ger/gegenphasiger Signale feststellenden Mittels 
(747) festzustellen. 

43. System nach Anspruch 42, dadurch gekennzeich- 
net, dass der spezifische gleichphasige Signale 30 
feststellende Teil (749) ein gleichphasiges Signal 
(654a) eines Frame-Synchronisiersignals als das 
spezifische gleichphasige Signal feststellt. 

44. System nach Anspruch 39, dadurch gekennzeich- 35 

net, dass es ferner ein Positionen gleichphasiger/ 
gegenphasiger Signale feststellendes Mittel (747) 
zum Feststellen gleichphasiger Signale (654a, 
654b) entsprechend gleichphasiger Lochanordnun- 
gen auf benachbarten drei oder mehr Spuren auf- 40 
weist. 

45. System nach Anspruch 44, dadurch gekennzeich- 
net, dass das Positionen gleichphasiger/gegen- 
phasiger Signale feststellende Mittel (747) spezifi- 45 
sche gleichphasige Signale (654a, 654b) auf be- 
nachbarten drei Spuren, wo die langsten Locher in 
Phase angeordnet sind, als gleichphasige Signale 
feststellt. 

50 

46. System nach Anspruch 45, dadurch gekennzeich- 
net, dass es ferner einen spezifische gleichphasige 
Signale feststellenden Teil (749) zum Feststellen ei- 
nes gleichphasigen Signals (654a) eines Frame- 
Synchronisiersignals als das spezifische gleich- 55 
phasige Signal aufweist. 

47. System nach Anspruch 39, dadurch gekennzeich- 



net, dass es ferner ein Offset-Spurfuhrungsmittel 
(646) aufweist, das in einem Spurfuhrungsmittel 
(24) vorgesehen ist, urn zwischen zwei Spuren 
nachzufuhren, urn gleichphasige Signale oder ge- 
genphasige Signale von Lochern der beiden Spu- 
ren zu reproduzieren, und ferner mit einem gleich- 
phasige/gegenphasige Signale feststellenden Mit- 
tel (747) zum Feststellen einer gleichphasigen oder 
gegenphasigen Flache, in der Lochanordnungen 
auf den beiden Spuren zueinander in Phase sind, 
urn die zweite Information eines physikalischen 
Merkmals zu erhalten. 

48. System nach Anspruch 44, dadurch gekennzeich- 
net, dass es ferner ein Offset-Spurfuhrungssteuer- 
mittel (646) aufweist, das auf ein Offset-Spurfuh- 
rungs-Schaltsignal von einem Steuermittel (10) an- 
spricht, urn zu veranlassen, dass ein Lichtstrahl von 
einem Zustand, in dem er eine Spur durchlauft, zu 
einem Zustand geschaltet wird, in dem er zwischen 
zwei Spuren lauft, urn gleichphasige Signale oder 
gegenphasige Signale der beiden Spuren zu repro- 
duzieren, so dass das gleichphasige/gegenphasige 
Signale feststellende Mittel (747) die gleichphasi- 
gen Signale oder gegenphasigen Signale feststellt. 

49. System nach Anspruch 48, dadurch gekennzeich- 
net, dass das Offset-Spurfuhrungssteuermittel 
(24a, 646) die Polaritat einer Spurfuhrungs-Servo- 
einrichtung eines Spurfuhrungsmittels gemaB dem 
Offset-Spurfuhrungs-Schaltsignal invertiert, urn ein 
Schalten zu einem Offset-Spurfuhrungszustand 
vorzunehmen, in welchem der Lichtstrahl zwischen 
den beiden Spuren lauft. 

50. System nach Anspruch 38, dadurch gekennzeich- 
net, dass das Lochanordnungen feststellende Mit- 
tel eine Flache feststellt, in der Lochanordnungen 
auf benachbarten zwei Spuren zueinander in Phase 
sind. 

51. System nach Anspruch 1, dadurch gekennzeich- 
net, dass es ferner ein Reproduziermittel aufweist, 
urn einen Teil (740) mit geringer Reflexion, der eine 
kleine reflektierte Lichtmenge aufgrund des Vor- 
handenseins von Lochern erzeugt, und einen Teil 

(741) mit hoher Reflexion festzustellen, der auf- 
grund des Fehlens von Lochern ein hoheres Refle- 
xionsvermogen als dasjenige des Teils mit geringer 
Reflexion hat, ein einen zweiten Teil mit geringer 
Reflexion feststellendes Mittel (586), urn einen 
zweiten Teil mit geringer Reflexion festzustellen, 
der in einer optischen Aufzeichnungssignalflaehe 

(742) platziert ist und ein geringeres Reflexionsver- 
mogen als das des ersten Teils mit geringer Refle- 
xion hat, urn eine zweite reflektierte Lichtmenge zu 
erzeugen, und ein Demoduliermittel (621) zum De- 
modulieren eines Nachweissignals des zweiten 
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Teils mit geringer Reflexion des einen zweiten Teil 
mit geringer Reflexion feststellenden Mittels in ein 
erstes digitales Signal. 

52. System nach Anspruch 51 , dadurch gekennzeich- 5 
net, dass Schnittpegeleinrichtungen mit zwei oder 
mehr Schnittpegeln verwendet werden, so dass ein 
Schnittpegel an das erste optische Aufzeichnungs- 
signal mit einem ersten Schnittpegel in einer 
Schnittpegeleinrichtung (586) fur einen ersten Pe- 10 
gel angelegt wird, urn das erste digitale Signal von 
einem ersten optischen reproduzierten Signal zu 
erhalten, und ein Schnittpegel an ein reproduziertes 
Signal mit einem zweiten Schnittpegel in einer 
Schnittpegeleinrichtung (586) fur einen zweiten Pe- 15 
gel angelegt wird, wobei derzweite Schnittpegel ei- 
ner kleineren Lichtmenge als die fur den ersten 
Schnittpegel entspricht, wodurch das einen zweiten 
Teil mit geringer Reflexion feststellende Mittel (586) 
den zweiten Teil mit geringer Reflexion feststellt. 20 

53. System nach Anspruch 52, dadurch gekennzeich- 
net, dass es ferner ein Pulsweiten eines zweiten 
Teils mit geringer Reflexion feststellendes Mittel 
(621 e) zum Feststellen der Umfangslange des 25 
zweiten Teils mit geringer Reflexion auf der Basis 
des Nachweissignals fur den zweiten Teil mit gerin- 
ger Reflexion aufgrund des einen zweiten Teil mit 
geringer Reflexion feststellenden Mittels (586) und 
des ersten optischen reproduzierten Signals auf- 30 
grund des Reproduziermittels (590) und/oder ein 
Intervalle eines zweiten Teils mit geringer Reflexion 
feststellendes Mittel (621b) aufweist, urn ein Um- 
fangsintervall des zweiten Teils mit geringer Refle- 
xion festzustellen, wobei das Demoduliermittel 35 
(621) das erste digitale Signal auf der Basis eines 
Nachweissignals des Intervalle eines zweiten Teils 

mit geringer Reflexion feststellenden Mittels demo- 
duliert. 

40 

54. System nach Anspruch 53, dadurch gekennzeich- 
net, dass auf der Basis der durch einen Zahler 
(598c) gezahlten Zahl von Reproduktionstaktsigna- 
len das Pulsweiten des zweiten Teils mit geringer 
Reflexion feststellende Mittel (621 e) eine Pulsdau- 45 
er eines Nachweissignals des zweiten Teils mit ge- 
ringer Reflexion feststellt und das Pulsweiten eines 
zweiten Teils mit geringer Reflexion feststellende 
Mittel (621b) ein Intervall des Nachweissignals des 
zweiten Teils mit geringer Reflexion feststellt. 50 

55. System nach Anspruch 51 , dadurch gekennzeich- 
net, dass das Entschlusselungsmittel (534) die er- 
ste Information eines physikalischen Merkmals er- 
halt, indem eine erste Chiffre vom ersten digitalen 55 
Signal erhalten wird und indem die erste Chiffre ent- 
schlusselt wird. 
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56. System nach Anspruch 55, dadurch gekennzeich- 
net, dass das Entschlusselungsmittel (534) die er- 
ste Chiffre verschlusselt und zumindest die erste In- 
formation eines physikalischen Merkmals und eine 
ID-Nummer (750) in Klartexte umwandelt. 

57. System nach Anspruch 55, gekennzeichnet da- 
durch, dass es ferner einen ID-Ausgabeteil (750) 
zum Erhalten und Ausgeben einer ID-Nummer, die 
ein Klartext ist, vom ersten digitalen Signal auf- 
weist. 

58. System nach Anspruch 55, dadurch gekennzeich- 
net, dass das Demoduliermittel (621) eine ID-Num- 
mer, die ein Klartext oder eine Chiffre ist, auf der 
Basis des ersten digitalen Signals ausgibt und fer- 
ner einen ersten geheimen Schlussel ausgibt, der 
von der ID-Nummer mathematisch unabhangig ist, 
wenn eine Kommunikation mit einer Richtungsfunk- 
tion eingerichtet wird, und dadurch gekennzeich- 
net, dass es ferner einen Berechnungsteil (1 0) zum 
Chiffrieren einer geheimen Information mit dem er- 
sten geheimen Schlussel und einer offenbarten 
Schlusselchiffre wie zum Beispiel einer RSA-Funk- 
tion aufweist, urn die Chiffre zusammen mit der 
ID-Nummer uber einen Kommunikationsteil (664) 
zu einem externen Computer (633) zu ubertragen. 

59. System nach Anspruch 1 , dadurch gekennzeich- 
net, dass das Entschlusselungsmittel (534) eine 
erste Chiffre, die mit einer Funktion eines Systems 
mit offenbarter Schlusselchiffre verschlusselt wur- 
de, in einen Klartext umwandelt, der die erste Infor- 
mation eines physikalischen Merkmals enthalt. 

60. System nach Anspruch 59, dadurch gekennzeich- 
net, dass das Entschlusselungsmittel die erste 
Chiffre verschlusselt, indem eine ganze Zahl d ^ 
256 Bits als ein geheimer Schlussel verwendet 
wird, und die erste Chiffre in den Klartext umwan- 
delt, indem eine ganze Zahl n ^ 256 Bits als Deco- 
dierschlussel und offenbarter Schlussel verwendet 
wird. 

61 . System nach Anspruch 60, dadurch gekennzeich- 
net, dass das Entschlusselungsmittel eine 
RSA-Funktion als die Funktion eines Systems mit 
offenbarter Chiffre nutzt. 

62. System nach Anspruch 61 , dadurch gekennzeich- 
net, dass, wenn die erste Chiffre als C genommen 
wird, der Klartext als M genommen wird, der offen- 
barte Schlussel als eine ganze Zahl n ^ 256 Bits 
genommen wird und der geheime Schlussel als ei- 
ne ganze Zahl d oberhalb 256 Bits genommen wird, 
das Entschlusselungsmittel die erste Information 
eines physikalischen Merkmals erhalt, indem der 
Klartext M gemaB einer Gleichung M = Cemod n als 
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eine Funktion der ersten Chiffre C, die durch ein 
Verschlusselungsmittel erzeugt wurde, einer offen- 
barten ganzen Zahl e oberhalb 3 und dem offenbar- 
ten Schlussel n gemaB einer Gleichung C = Mdmod 
n decodiert wird. 5 

63. System nach Anspruch 60, dadurch gekennzeich- 
net, dass das Entschlusselungsmittel eine ellipti- 
sche Funktion als die Funktion eines Systems mit 
offenbarter Schlusselchiffre nutzt. 10 

64. System nach Anspruch 59, dadurch gekennzeich- 
net, dass das Entschlusselungsmittel eine in dem 
Aufzeichnungsmedium aufgezeichnete Klartext- 
Umwandlungsfunktion reproduziert und eine repro- 15 
duzierte Chiffre mit der Klartext-Umwandlungsfunk- 
tion in einen Klartext umwandelt. 

65. System nach Anspruch 59, dadurch gekennzeich- 
net, dass das Entschlusselungsmittel die erste In- 20 
formation eines physikalischen Merkmals enthalt, 
indem ein Mittel zur Chiffre-Klartextumwandlung 
verwendet wird, welches eine vom Aufzeichnungs- 
medium reproduzierte Chiffre in einen Klartext um- 
wandelt, indem eine Chiffre-Decodierfunktion ver- 25 
wendet wird, die in einem Speicherteil eines nicht- 
fluchtigen RAM oder ROM des Systems gespei- 
chert ist. 

66. System nach Anspruch 65, dadurch gekennzeich- 30 
net, dass eine Klartext-Umwandlungsfunktions- 
gruppe mit mehreren Klartext-Umwandlungsfunk- 
tionen in dem Speicherteil des Systems gespei- 
chert ist, eine reproduzierter Chiffre durch mehrere 
spezifische Funktionen der Klartext-Umwandlungs- 35 
funktionsgruppe in einen Klartext umgewandelt 
wird, urn mehrere Klartextgruppen zu erhalten, und 

ein Stoppbefehl erteilt wird, es sei denn, dass alle 
Klartextgruppen normal erhalten werden. 

40 

67. System nach Anspruch 32, dadurch gekennzeich- 
net, dass zum Erhalten der ersten Information ei- 
nes physikalischen Merkmals eine vom Aufzeich- 
nungsmedium reproduzierte Chiffre mittels einer 
Klartext-Umwandlungsfunktion, die in einem Spei- 45 
cherteil einer mit dem System verbundenen Infor- 
mationsverarbeitungseinheit gespeichert ist, in ei- 
nen Klartext umgewandelt wird. 

68. System nach Anspruch 40, dadurch gekennzeich- 50 
net, dass das Entschlusselungsmittel eine erste 
Chiffre mit einer in einem OS gespeicherten Chiffre- 
Decodierfunktion in einen Klartext umwandelt. 

69. System nach Anspruch 32, dadurch gekennzeich- 55 
net, dass eine RSA-Funktion als eine Chiffre-Funk- 
tion verwendet wird. 



70. Informationsaufzeichnungssystem zum Aufzeich- 
nen einer Hauptinformation mittels einer Anord- 
nung von Lochern auf oder in einem optischen Auf- 
zeichnungsmedium oder ihrer Masterplatte, ge- 
kennzeichnet durch: 

Verschlusselungsmittel (537), urn unter Ver- 
wendung einer Chiffre-Funktion eine erste In- 
formation (532) eines physikalischen Merkmals 
zu chiffrieren, die ein physikalisches Merkmal 
angibt, die zumindest eine Position oder Konfi- 
guration der Locher oder Abschnitte mit gerin- 
ger Reflexion auf oder in dem optischen Auf- 
zeichnungsmedium einschlieGt; und 
Aufzeichnungsmittel (37, 6, 23, 24, 17, 26, 10), 
urn die chiffrierte erste Information eines phy- 
sikalischen Merkmals auf dem optischen Auf- 
zeichnungsmedium oder der Masterplatte auf- 
zuzeichnen, so dass die verschlusselte erste 
Information eines physikalischen Merkmals 
von der Hauptinformation unterscheidbar ist. 

71. Informationsaufzeichnungssystem nach Anspruch 

70, worin das Verschlusselungsmittel eine Funktion 
eines Systems mit offenbarter Schlusselchiffre als 
die Chiffre-Funktion nutzt. 

72. Informationsaufzeichnungssystem nach Anspruch 

71 , worin eine RSA-Funktion als die Funktion eines 
Systems mit offenbarter Schlusselchiffre verwendet 
wird. 

73. Aufzeichnungssystem nach Anspruch 71 , worin ei- 
ne Funktion einer elliptischen Kurve als die Funkti- 
on eines Systems mit offenbarter Schlusselchiffre 
verwendet wird. 

74. Verfahren zum Herstellen eines plattenartigen opti- 
schen Aufzeichnungsmediums zum Aufzeichnen 
einer Hauptinformation mittels einer Anordnung 
von Lochern auf oder in dem optischen Aufzeich- 
nungsmedium oder ihrer Masterplatte, gekenn- 
zeichnet durch die Schritte, bei denen: 

eine erste Information (532) eines physikali- 
schen Merkmals aufgezeichnet wird, die fur ein 
physikalisches Merkmal reprasentativ ist, das 
zumindest eine Position oder Konfiguration der 
Locher oder Abschnitte mit geringer Reflexion 
auf oder in dem optischen Aufzeichnungsme- 
dium einschlieBt; 

die erste Information eines physikalischen 
Merkmals durch Verwenden einer Chiffre- 
Funktion verschlusselt wird; und 
die verschlusselte erste Information eines phy- 
sikalischen Merkmals auf oder in dem opti- 
schen Aufzeichnungsmedium oder der Master- 
platte aufgezeichnet wird, so dass die ver- 
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schlusselte erste Information eines physikali- 
schen Merkmals von der Hauptinformation un- 
terscheidbar ist. 

75. Herstellungsverfahren nach Anspruch 74, worin der 
Verschlusselungsschritt eine Verwendung einer 
Funktion eines Systems mit offenbarter Schlussel- 
chiffre als die Chiffre- Funktion einschlieGt. 

76. Plattenartiges optisches Aufzeichnungsmedium 
zum Aufzeichnen einer Hauptinformation mittels ei- 
ner Anordnung von Lochern, dadurch gekenn- 
zeichnet, dass das Aufzeichnungsmedium durch 
die Schritte hergestellt wird, bei denen: 

eine Kennung einer ersten Information (532) ei- 
nes physikalischen Merkmals geschaffen wird, 
die fur ein physikalisches Merkmal reprasenta- 
tiv ist, das zumindest eine Position oder Konfi- 
guration der Locher oder Abschnitte mit gerin- 
ger Reflexion auf oder in dem optischen Auf- 
zeichnungsmedium einschlieGt, so dass die er- 
ste Information eines physikalischen Merkmals 
erkennbar ist; und 

die erste Information eines physikalischen 
Merkmals verschlusselt wird, indem eine Chif- 
fre-Funktion verwendet wird; und die ver- 
schlusselte erste Information eines physikali- 
schen Merkmals auf dem optischen Aufzeich- 
nungsmedium oder der Masterplatte aufge- 
zeichnet wird, so dass die verschlusselte erste 
Information eines physikalischen Merkmals 
von der Hauptinformation unterscheidbar ist. 

77. Optisches Aufzeichnungsmedium nach Anspruch 

76, worin eine Funktion eines Systems mit offenbar- 
ter Schlusselchiffre als die Chiffre-Funktion genutzt 
wird. 

78. Optisches Aufzeichnungsmedium nach Anspruch 

77, worin eine RSA-Funktion als die Funktion eines 
Systems mit offenbarter Schlusselchiffre verwendet 
wird. 

79. Optisches Aufzeichnungsmedium nach Anspruch 
77, worin eine elliptische Funktion als die Funktion 
eines Systems mit offenbarter Schlusselchiffre ver- 
wendet wird. 

80. Optisches Aufzeichnungsmedium nach Anspruch 
77, worin ein physikalisches Merkmal, das eine In- 
formation uber Umfangswinkelpositionen von Lo- 
chern auf dem optischen Aufzeichnungsmedium 
enthalt, als die erste Information eines physikali- 
schen Merkmals verwendet wird. 

81. Optisches Aufzeichnungsmedium nach Anspruch 
77, worin ein physikalisches Merkmal, das eine Ver- 



schiebungsinformation einer Spur mit Lochern auf 
dem optischen Aufzeichnungsmedium in einer 
Spurfuhrungsrichtung enthalt, als die erste Informa- 
tion eines physikalischen Merkmals verwendet 
5 wird. 

82. Optisches Aufzeichnungsmedium nach Anspruch 
77, worin ein physikalisches Merkmal, das eine Ver- 
schiebung einer Tiefe eines Lochs auf dem opti- 

10 schen Aufzeichnungsmedium einschlieGt, als die 
erste Information eines physikalischen Merkmals 
verwendet wird. 

83. Optisches Aufzeichnungsmedium nach Anspruch 
15 77, worin als die erste Information eines physikali- 
schen Merkmals ein physikalisches Merkmal ver- 
wendet wird, das eine Anordnungsinformation ei- 
nes zweitenTeils mitgeringer Reflexion einschlieGt, 
der in einer Aufzeichnungsflache mit einem Teil mit 

20 hohem Reflexionsvermogen und einem Teil mit ge- 
ringem Reflexionsvermogen aufgrund des Vorhan- 
denseins von Lochern platziert ist, wobei der zweite 
Teil mit geringer Reflexion ein geringeres Reflexi- 
onsvermogen als das des Teils mit geringer Refle- 

25 xion hat. 

84. Optisches Aufzeichnungsmedium nach Anspruch 
77, worin als die erste Information eines physikali- 
schen Merkmals ein physikalisches Merkmal ge- 

30 nutzt wird, das eine Anordnungsinformation einer 
Flache auf dem optischen Aufzeichnungsmedium 
einschlieGt, worin Lochanordnungen von einander 
benachbarten Spuren ungefahr dieselben sind. 

35 85. Optisches Aufzeichnungsmedium nach Anspruch 
77, worin als die erste Information eines physikali- 
schen Merkmals ein physikalisches Merkmal ver- 
wendet wird, das eine Anordnungsinformation einer 
Lochgruppe auf dem optischen Aufzeichnungsme- 

40 dium einschlieGt, wodurch Signale einschlieGlich 
spezifischer Fehlersignale aufgezeichnet werden. 

86. Optisches Aufzeichnungsmedium nach Anspruch 
77, worin als die erste Information eines physikali- 

45 schen Merkmals ein physikalisches Merkmal ver- 
wendet wird, das eine Anordnungsinformation einer 
Lochgruppe auf dem optischen Aufzeichnungsme- 
dium einschlieGt, wodurch modulierte Signale mit 
einem spezifischen Zeichen enthaltende Signale 

50 aufgezeichnet werden. 

87. Verfahren, urn eine illegale Kopie eines plattenarti- 
gen optischen Aufzeichnungsmediums zu verhin- 
dern, worin eine Hauptinformation mittels einer An- 

55 ordnung von Lochern aufgezeichnet ist, Verfahren, 
urn eine illegale Installation von Information auf 
dem plattenartigen optischen Aufzeichnungsmedi- 
um zu verhindern, oder Verfahren, urn einen nicht 
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eine verschlusselte erste Information (532) ei- 
nes physikalischen Merkmals vom optischen 
Aufzeichnungsmedium ausgelesen wird, wel- 
ches hergestellt wird, indem die erste physika- 
lische Information unter Verwendung einer 
Chiffre-Funktion verschlusselt wird, wobei die 
erste physikalische Information festgestellt 
wird, wobei die erste Information eines physi- 
kalischen Merkmals ein physikalisches Merk- 
mal angibt, das zumindest eine Position oder 
Konfiguration der Locher oder Abschnitte mit 
geringer Reflexion auf oder in dem optischen 
Aufzeichnungsmedium einschlieBt; 
die verschlusselte erste Information eines phy- 
sikalischen Merkmals entschlusselt wird; 
ein physikalisches Merkmal des optischen Auf- 
zeichnungsmediums gemessen wird, urn eine 
zweite Information eines physikalischen Merk- 
mals zu erhalten, wobei das erste und zweite 
physikalische Merkmal optisch oder magne- 
tisch feststellbar sind; 

die zweite Information eines physikalischen 
Merkmals mit der ersten Information eines phy- 
sikalischen Merkmals gepruft wird, um eine 
Entscheidung diesbezuglich zu treffen, ob bei- 
de zueinander in einer spezifischen Beziehung 
stehen oder nicht; und 

wenn der Prufschritt entscheidet, dass die 
zweite Information eines physikalischen Merk- 
mals nicht in derspezifischen Beziehung zu der 
ersten Information eines physikalischen Merk- 
mals steht, die Operation eines vom optischen 
Aufzeichnungsmedium ausgelesenen spezifi- 
schen Programms, das nachfolgende Ausle- 
sen einer Information vom optischen Aufzeich- 
nungsmedium und/oder ein gegebener Pro- 
zess einer vom optischen Aufzeichnungsmedi- 
um ausgelesenen Information gestoppt wird/ 
werden, wobei der gegebene Prozess durch 
ein Signalverarbeitungsmittel ausgefuhrt wird. 



88. Verfahren, um eine illegale Kopie eines plattenarti- 
gen optischen Aufzeichnungsmediums zu verhin- 
dern, in welchem eine Hauptinformation mittels ei- 
ner Anordnung von Lochern aufgezeichnet ist, Ver- 
fahren, um eine illegale Installation von Informatio- 
nen des plattenartigen optischen Aufzeichnungs- 
mediums zu verhindern, oder Verfahren, um einen 
nicht autorisierten Gebrauch von Informationen des 
plattenartigen optischen Aufzeichnungsmediums 
zu verhindern, gekennzeichnet durch die Schritte, 
bei denen: 



Revendications 

1. Systeme de reproduction d'informations compor- 
tant un moyen (17) destine a entralner en rotation 
un support d'enregistrement optique (2) analogue 
a un disque dans lequel une information est enre- 
gistree sous la forme de microcuvettes, une tete op- 
tique (6) destinee a extraire I'information enregis- 
tree dudit support d'enregistrement optique, un 
moyen (23) de deplacement de tete destine a ren- 
dre ladite tete optique mobile radialement sur ledit 
support d'enregistrement optique, et un moyen de 
traitement de signaux destine a traiter I'information 
extraite par I'intermediaire de ladite tete optique, 
caracterise par: 



autorisierten Gebrauch von Informationen des plat- 
tenartigen optischen Aufzeichnungsmediums zu 
verhindern, gekennzeichnet durch die Schritte, 
bei denen: 

5 

auf der Basis einer vom optischen Aufzeich- 
nungsmedium ausgelesenen Information eine 
erste Information (532) eines physikalischen 
Merkmals festgestellt wird, die fur ein physika- 
lisches Merkmal reprasentativ ist, das zumin- 10 
dest eine Position oder Konfiguration der Lo- 
cher oder Abschnitte mit geringer Reflexion auf 
oder in dem optischen Aufzeichnungsmedium 
einschlieGt, und welche verschlusselt und 
aufgezeichnet wird, indem eine Chiffre-Funkti- 15 
on genutzt wird, wenn das optische Aufzeich- 
nungsmedium hergestellt wird; 
die erste Information eines physikalischen 
Merkmals entschlusselt wird; 
ein physikalisches Merkmal des optischen Auf- 20 
zeichnungsmediums gemessen wird, um eine 
zweite Information eines physikalischen Merk- 
mals zu erhalten, wobei das erste und zweite 
physikalische Merkmal optisch oder magne- 
tisch feststellbar sind; 25 
die zweite Information eines physikalischen 
Merkmals mit der ersten Information eines phy- 
sikalischen Merkmals gepruft wird, um eine 
Entscheidung diesbezuglich zu treffen, ob bei- 
de zueinander in einer spezifischen Beziehung 30 
stehen oder nicht; und 

wenn der Prufschritt entscheidet, dass die 
zweite Information eines physikalischen Merk- 
mals zu der ersten Information eines physikali- 
schen Merkmals nicht in der spezifischen Be- 35 
ziehung steht, die Operation des vom opti- 
schen Aufzeichnungsmedium ausgelesenen 
spezifischen Programms gestoppt wird, ein 
nachfolgendes Auslesen von Information vom 
optischen Aufzeichnungsmedium und/oder ein 40 
gegebener Prozess einer information, die vom 
optischen Aufzeichnungsmedium ausgelesen 
wurde, gestoppt wird/werden, wobei der gege- 
bene Prozess von einem Signalverarbeitungs- 
mittel ausgefuhrt wird. 45 
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un premier moyen physique (743, 38, 665) de 
detection d'information destine a detecter, sur 
la base de I'information extraite par I'interme- 
diaire de I'une de ladite tete optique et d'une 
tete magnetique qui balaie une zone d'enregis- 5 
trement magnetique, une premiere information 
(532) d'une particularity physique qui est repre- 
sentative d'une particularity physique compre- 
nant au moins I'un d'un agencement de micro- 
cuvettes a deux dimensions et d'une configu- 10 
ration de microcuvettes sur ledit support d'en- 
registrement optique et qui est chiffree et enre- 
gistree optiquement sur ledit support d'enregis- 
trement optique ou enregistree magnetique- 
ment sur ladite zone d'enregistrement magne- 15 
tique situee dans une zone donnee dudit 
support d'enregistrement optique, lors de la fa- 
brication dudit support d'enregistrement 
optique ; 

un moyen (534) de dechiffrement destine a de- 20 
chiffrer la premiere information de particularite 
physique ; 

un moyen (1 7a, 6, 38, 703a) destine a mesurer 
une particularite physique dudit support d'enre- 
gistrement optique pour detecter une seconde 25 
information de particularite physique ; 
un moyen de controle (535) destine a controler 
ladite seconde information de particularite phy- 
sique avec ladite premiere information de par- 
ticularite physique pour decider si les deux sont 30 
ou non dans une relation specifique entre 
elles ; et 

un moyen de commande (717, 665) destine, 
lorsque le moyen de controle decide que ladite 
seconde information de particularite physique 35 
n'est pas dans la relation specifique avec ladite 
premiere information de particularite physique, 
a arreter I'une d'une operation d'un programme 
specifique extrait dudit support d'enregistre- 
ment optique, I'extraction suivante d'une infor- 40 
mation dudit support d'enregistrement optique, 
et un processus donne d'information, extrait du' 
support d'enregistrement optique, le processus 
donne etant execute par ledit moyen de traite- 
ment de signal, protegeant ainsi le copyright de 45 
ladite information et/ou empechant une utilisa- 
tion non autorisee dudit programme. 

Systeme selon la revendication 1 , caracterise en 
ce que ledit moyen (534) de dechiffrement convertit 50 
un chiffre en un texte en clair comprenant ladite pre- 
miere information de particularite physique en utili- 
sant une fonction (695b, 968b, 735h) d'un systeme 
de chiffrement a cle divulguee pour un calcul de de- 
chiffrement (698b, 735s). 55 

Systeme selon la revendication 2, caracterise en 
ce que ledit moyen de detection de la seconde in- 



formation de particularite physique detecte une po- 
sition en coordonnees d'un signal d'enregistrement 
optique sur ledit support d'enregistrement optique 
en utilisant un moyen (335) de detection de position 
en coordonnees pour la detection de ladite seconde 
information de particularite physique. 

4. Systeme selon la revendication 3, caracterise en 
ce que ledit moyen de detection de position en 
coordonnees obtient ladite seconde information de 
particularite physique en utilisant un moyen (17a) 
de detection de position angulaire concu pour de- 
tecter une position angulaire d'un signal d'enregis- 
trement specifique sur ledit support d'enregistre- 
ment. 

5. Systeme selon la revendication 4, caracterise en 
ce que ledit moyen de detection de position en 
coordonnees comporte un moyen de detection de 
rotation (17) destine a detecter la rotation d'un mo- 
teur pour detecter un angle d'arrangement dudit si- 
gnal d'enregistrement. 

6. Systeme selon la revendication 5, caracterise en 
ce que ledit moyen de detection de rotation com- 
porte un moyen de detection (1 7a) destine a detec- 
ter un signal d'impulsion de rotation provenantdudit 
moteur. 

7. Systeme selon la revendication 6, caracterise en 
ce que ledit moyen de detection de rotation detecte 
la rotation en utilisant un moyen (737) de division 
temporelle destine a diviser dans le temps ledit si- 
gnal d'impulsions de rotation provenant du moteur 
pour generer des impulsions de rotation en nombre 
superieur a celui des impulsions dudit signal d'im- 
pulsions de rotation. 

8. Systeme selon la revendication 5, caracterise en 
ce que ledit moyen de detection de rotation detecte 
la rotation sur la base d'un signal a impulsions de 
rotation provenant d'un FG (1 7) monte sur ledit mo- 
teur. 

9. Systeme selon la revendication 2, caracterise en 
ce que ledit moyen de detection de ladite seconde 
information de particularite physique -detecte ladite 
seconde information de particularite physique en 
utilisant un moyen (554) de detection de deplace- 
ment de suivi destine a detecter un deplacement, 
de suivi. 

10. Systeme selon la revendication 9, caracterise en 
ce que ledit moyen de detection de ladite seconde 
information de particularite physique obtient ladite 
seconde information de particularite physique en 
utilisant un moyen (553) de detection de position 
angulaire pour detecter des deplacements de piste 
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(554) de deux ou plus de deux signaux d'enregis- 
trement specifiques placee sur les pistes adjacen- 
tes et disposes au meme angle et aux memes an- 
gles d'arrangement desdits signaux d'enregistre- 
ment. 5 

11. Systeme selon la revendication 9, caracterise en 
ce que ledit moyen (24a) de detection de deplace- 
ment de poursuite detecte un deplacement de piste 

en utilisant un moyen (554) de detection d'amplitu- 10 
de de suivi pour detecter une lumiere revenant par 
reflexion d'une couche d'enregistrement optique au 
moyen d'une plurality de sections (24b, 24c) de re- 
ception de lumiere divisees dans une direction de 
poursuite pour obtenir un signal d'erreur de pour- 15 
suite. 

12. Systeme selon la revendication 1, caracterise en 
ce que ledit moyen de detection de ladite seconde 
information de particularity physique est equipe 20 
d'un moyen (555) de detection de profondeurde mi- 
crocuvette destine a detecter une profondeur de mi- 
crocuvette d'un signal d'enregistrement specifique 
pour detecter ladite seconde information de parti- 
cularity physique. 25 

13. Systeme selon la revendication 12, caracterise en 
ce que ledit moyen (555) de detection de profon- 
deur de microcuvette detecte une zone de microcu- 
vettes peu profonde dans laquelle les microcuvet- 30 
tes sont de faible profondeur, en utilisant un limiteur 
(555b) de seuil a plusieurs niveaux ayant deux ou 
plus de deux niveaux de limitation. 

14. Systeme selon la revendication 13; caracterise en 35 
ce que ledit moyen (555) de detection de profon- 
deur de microcuvette detecte un second groupe 
(560c) de microcuvettes enregistre apres un pre- 
mier groupe (561 a) de microcuvettes pour un signal 
d'enregistrement specifique, ledit premier groupe 40 
de microcuvettes ayant des microcuvettes d'une 
profondeur commune, et ledit second groupe de mi- 
crocuvettes ayant des microcuvettes qui sont moins 
profondes que les microcuvettes dudit premier 
groupe de microcuvettes. 45 

15. Systeme selon la revendication 14, caracterise en 
ce qu'un signal (738) de synchronisation de trame 
est utilise en tant que ledit signal d'enregistrement 
specifique. 50 

16. Systeme selon la revendication 13., caracterise en 
ce que ledit moyen de detection de profondeur de 
microcuvette reproduit un groupe (560a) de micro- 
cuvettes d'apprentissage d'un premier groupe de 55 
microcuvettes pour detecter une premiere tension 

de decalage (746) avec un premier niveau de limi- 
tation avant I'etablissement dudit niveau de limita- 



tion a ladite premiere tension de decalage pour re- 
produce un second groupe (560b) de microcuvet- 
tes. 

17. Systeme selon la revendication 13, caracterise en 
ce que ledit moyen. (555) de detection de profon- 
deur de microcuvette obtient ladite seconde infor- 
mation de particularity physique en mesurant une 
longueur de microcuvette d'un groupe de microcu- 
vettes satisfaisant a un premier niveau de limitation 
et une longueur de microcuvette d'un groupe de mi- 
crocuvettes satisfaisant a un second niveau de li- 
mitation. 

18. Systeme selon la revendication 13, caracterise en 
ce que, lorsqu'un niveau de limitation pour une pe- 
tite quantity de lumiere est etabli a un premier ni- 
veau de limitation, ledit limiteur (555b) a seuil a plu- 
sieurs niveaux de limitation recoit des signaux de 
detection de microcuvettes satisfaisant uniquement 
audit premier niveau de seuil mais ne satisfaisant 
pas a un second niveau de seuil, et ledit moyen 
(555) de detection de profondeur de microcuvette 
obtient ladite seconde information de particularity 
physique en mesurant le nombre desdits signaux 
de detection au moyen d'un compteur (555c). 

19. Systeme selon la revendication 1, caracterise en 
ce qu'un moyen de reproduction detecte, sur la ba- 
se d'une pression interieure de microcuvettes, une 
premiere section (740) a faible reflexion dans la- 
quelle une quantity de lumiere reflechie est faible 
et une section (741 ) a haute reflexion dans laquelle 
une reflectance est superieure a celle de ladite pre- 
miere section de reflexion du fait d'une partie sans 
microcuvette, et dans un appareil pour la reproduc- 
tion d'un premier signal d'enregistrement optique, 
un second moyen (586) de detection de section a 
faible reflexion detecte une seconde section (584) 
a faible reflexion situee dans une zone (742) de si- 
gnal d'enregistrement optique et ayant une reflec- 
tance inferieure a celle de ladite premiere section a 
faible reflexion et produisant une quantity de lumie- 
re reflechie inferieure a celle de ladite premiere sec- 
tion a faible reflexion, et ledit moyen de detection 
de seconde information de particularity physique 
obtient ladite seconde information de particularity 
physique sur la base d'un signal de detection dudit 
moyen de detection de la seconde section a faible 
reflexion. 

20. Systeme selon la revendication 19, caracterise en 
ce que ledit moyen de detection de la seconde sec- 
tion a faible reflexion detecte ladite seconde section 
a faible reflexion en limitant le seuil dudit premier 
signal d'enregistrement optique a un premier ni- 
veau de limitation d'un premier limiteur (386) a seuil 
de niveau de limiteurs a seuil de niveau ayant deux 
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ou plus de deux niveaux de seuil et en limitant un 
signal reproduit a un second niveau de seuil d'un 
second limiteur a seuil de niveau (586) qui corres- 
pond a une quantite de lumiere inferieure a une 
quantite de lumiere pour ledit premier niveau de 
seuil. 

21. Systeme selon la revendication 20, caracterise en 
ce qu'il comporte en outre un second moyen (696) 
de detection de position d'une section a faible re- 
flexion destine a detecter au moins Tun d'une posi- 
tion, d'une longueur circonferentielle et d'un inter- 
vals circonferentiel de ladite seconde section a fai- 
ble reflexion sur la base d'un signal de detection de 
la seconde section a faible reflexion dudit moyen 
(586) de detection de la seconde section a faible 
reflexion et d'un premier signal optique reproduit 
detecte par un moyen (590) de reproduction. 

22. Systeme selon la revendication 21 , caracterise en 
ce que, lorsqu'une section (593) de detection de si- 
gnal de marque detecte un signal de marque spe- 
cifique dudit premier signal optique reproduit, ledit 
moyen (596) de detection de la position de la se- 
conde section a faible reflexion detecte I'un de ladite 
position, de ladite longueur circonferentielle et dudit 
intervalle circonferentiel de ladite seconde section 
a faible reflexion sur la base d'un signal de detection 
de marque de ladite section de detection de signal 
de marque. 

23. Systeme selon la revendication 22, caracterise en 
ce que ladite section (593) de detection de signal 
de marque detecte un signal d'adresse en tant que 
ledit signal de marque. 

24. Systeme selon la revendication 23, caracterise en 
ce que ledit moyen (596) de detection de position 
de la seconde section a faible reflexion detecte I'un 
de ladite position, de ladite longueur circonferentiel- 
le et dudit intervalle circonferentiel de ladite secon- 
de section a faible reflexion sur la base dudit signal 
d'adresse et du nombre de signaux d'horloge de re- 
production comptes par un compteur (598). 

25. Systeme selon la revendication 24, caracterise en 
ce que ledit moyen (596) de detection de position 
de ladite seconde section a faible reflexion detecte 
ladite position de ladite seconde section a faible re- 
flexion sur la base dudit signal d'adresse, du nom- 
bre de signaux de synchronisation de trame comp- 
tes par ledit compteur (598) et du nombre desdits 
signaux de reproduction comptes par ledit comp- 
teur (598). 

26. Systeme selon la revendication 23, caracterise en 
ce que ledit moyen (596) de detection de position 
de la seconde section a faible reflexion detecte la- 



dite position de ladite seconde section a faible re- 
flexion sur la base d'un signal d'adresse dudit pre- 
mier signal optique reproduit et d'un signal de syn- 
chronisation de trame. 

5 

27. Systeme selon la revendication 23, caracterise en 
ce que ledit moyen (596) de detection de position 
de ladite seconde section a faible reflexion detecte 
I'un de ladite position, de ladite longueur circonfe- 

10 rentielle et dudit intervalle circonferentiel de ladite 
seconde section a faible reflexion avec le nombre 
d'impulsions d'horloge reproduites d'un moyen 
(38a) de reproduction de signal de synchronisation 
qui aete obtenu a partirdudit premier signal optique 
15 reproduit compte par un compteur (598). 

28. Systeme selon la revendication 27, caracterise en 
ce que ledit moyen de reproduction de signal de 
synchronisation detecte en tant que signal de syn- 

20 chronisation un signal d'horloge provenant d'un 
moyen de reproduction d'horloge de synchronisa- 
tion (38a) d'un moyen de demodulation EFM (592). 

29. Systeme selon la revendication 22, caracterise en 
25 ce que ladite section (593) de detection de signal 

de marque detecte, en tant que ledit signal de mar- 
que, un signal specifique d'un signal de sous-code 
d'un CD. 

30 30. Systeme selon la revendication 21 , caracterise en 
ce qu'une section (607) de correction de temps me- 
sure un intervalle de temps entre un signal de de- 
tection de marque de reference detecte par un 
moyen (593) de detection de signal de marque et 

35 un signal de detection de seconde section reflechis- 
sante de reference detecte par ledit moyen (586) 
de detection de la seconde section a faible reflexion 
pour obtenir un temps de correction de reference 
et, en outre, ladite section (607) de correction de 

40 temps corrige un intervalle de temps entre un signal 
de detection de signal de marque specifique et un 
second signal de detection de section reflechissan- 
te sur la base dudit temps de correction de referen- 
ce, avantque ledit moyen (596) de detection de po- 

45 sition de la seconde section a faible reflexion detec- 
te une position dudit second signal de detection de 
section reflechissante. 



31. systeme selon la revendication 19, caracterise en 
50 ce que ledit moyen (586) de detection de la secon- 
de section a faible reflexion detecte uniquement la- 
dite seconde section a faible reflexion plus longue 
que ladite premiere section a faible reflexion dans 
une direction de suivi. 

55 

32. Systeme selon la revendication 1 9, caracterise en 
ce que ledit moyen de detection de seconde infor- 
mation de particularity physique obtient ladite se- 
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conde information de particularity physique en de- 
tectant une position angulaire de ladite seconde 
section a faible reflexion sur ledit support d'enregis- 
trement sur la base d'un premier signal de detection 
sur ladite seconde section a faible reflexion detec- 
tee par ledit moyen (586) de detection de la secon- 
de section a faible reflexion et d'un second signal 
de detection detecte par un moyen (355) de detec- 
tion d'angle d'un moyen tournant. 

33. Systeme selon la revendication 1 9, caracterise en 
ce que ledit moyen de detection de la seconde in- 
formation de particularity physique obtient ladite se- 
conde information de particularity physique en me- 
surant des positions de debut et de fin de ladite se- 
conde section a faible reflexion sur la basa. d'un si- 
gnal de detection de la seconde section a faible re- 
flexion detecte par ledit moyen (586) de detection 
de la seconde section a faible reflexion et d'au 
moins un signal de synchronisation de trame et d'un 
signal d'horloge d'un premier signal optique repro- 
duit detecte par un moyen (590) de reproduction op- 
tique. 

34. Systeme selon la revendication 1 , caracterise en 
ce que ledit moyen (535) de detection de la secon- 
de information de particularite physique detecte la- 
dite seconde information de particularite physique, 
avec un moyen (633) de detection de signal d'erreur 
utilise en tant que moyen de detection d'information 
de particularite physique pour detecter la presence 
ou I'absence d'un signal d'erreur (632) d'un signal 
d'enregistrement specifique dans une adresse spe- 
cifique. 

35. Systeme selon la revendication 34, caracterise en 
ce que, lorsque le nombre (535b) desdits signaux 
d'erreur dudit signal d'enregistrement specifique in- 
dique dans ladite premiere information de particu- 
larity physique ne depasse pas une valeur prede- 
terminee (535b), ledit moyen de controle (535) de- 
livre une instruction d'arret. 

36. Systeme selon la revendication 1 , caracterise en 
ce que ledit moyen de detection de la seconde in- 
formation de particularity physique utilise un moyen 
(640) de detection de signe special en tant que 
moyen de detection d'information de particularite 
physique et detecte ladite seconde information de 
particularity physique en'detectantqu'un signe spe- 
cial (639) qui n'est pas present dans une premiere 
table de decodage de signe legal dans un moyen 
de decodage de signe existe dans une zone de si- 
gnal d'enregistrement specifique. 

37. Systeme selon la revendication 36, caracterise en 
ce que, lorsque ledit signe special (639) n'est pas 
present dans ladite zone de signal d'enregistrement 



specifique indiquee par ladite premiere information 
de particularity physique, ledit moyen de controle 
(535) delivre en sortie une instruction d'arret. 

5 38. Systeme selon la revendication 1, caracterise en 
ce que ledit moyen de detection de la seconde in- 
formation de particularity physique comporte un 
moyen (747) de detection d'agencements de micro- 
cuvettes destine a detecter des agencements de 

10 microcuvettes sur deux ou plus de deux pistes, ad- 
jacentes entre elles, dans une zone specifique in- 
diquee par ladite premiere information de particula- 
rity physique dudit support d'enregistrement. 

15 39. Systeme selon la revendication 38, caracterise en 
ce que ledit moyen (747) de detection d'agence- 
ments de microcuvettes detecte une zone dans la- 
quelle des agencements de microcuvettes sur les 
deux pistes adjacentes sont en phase ou en oppo- 
20 sition de phase entre eux. 

40. Systeme selon la revendication 39, caracterise en 
ce que ledit moyen (747) de detection d'agence- 
ments de microcuvettes obtient ladite seconde in- 

25 formation de particularity physique en detectant 
une information de position d'une zone de microcu- 
vettes en phase dans laquelle les microcuvettes du 
signal d'enregistrement ayant la plus grande lon- 
gueur de microcuvette sont agencees afin d'etre en 

30 phase entre elles. 

41. Systeme selon la revendication 40, caracterise en 
ce qu'il comporte en outre un moyen (748) de de- 
tection de position de signal en phase/opposition de 

35 phase pour detecter une position d'une zone de mi- 
crocuvette en phase en utilisant une information 
d'adresse et un signal d'horloge reproduit pour ob- 
tenir une portion de ladite seconde information 
(734) de particularity physique. 

40 

42. Systeme selon la revendication 39, caracterise en 
ce qu'il comporte en outre une section (749) de de- 
tection de signal en phase specifique destinee a de- 
tecter un signal en phase specifique (654a) corres- 

45 pondant a une longueur de microcuvette specifique 
sur la base d'un signal de detection d'un moyen 
(747) de detection de position de signal en phase/ 
opposition de phase. 

50 43. Systeme selon la revendication 42, caracterise en 
ce que ledit moyen (749) de detection de signal en 
phase specifique detecte un signal en phase (654a) 
d'un signal de synchronisation de trame en tant que 
ledit signal en phase specifique. 

55 

44. Systeme selon la revendication 39, caracterise en 
ce qu'il comporte en outre un moyen (747) de de- 
tection de position de signal en phase/opposition de 
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phase destine a detecter des signaux en phase 
(654a, 654b) correspondant a des agencements de 
microcuvettes en phase sur trois ou plus de trois 
pistes adjacentes. 

45. Systeme selon la revendication 44, caracterise en 
ce que ledit moyen (747) de detection de position 
de signal en phase/opposition de phase detecte 
des signaux en phase specifique (654a, 654b) sur 
trois pistes adjacentes ou les microcuvettes les plus 
longues sont disposees en phase en tant que si- 
gnaux en phase. 

46. Systeme selon la revendication 45, caracterise en 
ce qu'il comporte en outre une section (749) de de- 
tection de signal en phase specifique destinee a de- 
tecter un signal en phase (654a) d'un signal de syn- 
chronisation de trame en tant que ledit signal en 
phase specifique. 

47. Systeme selon la revendication 39, caracterise en 
ce qu'il comporte en outre un moyen (646) de suivi 
hors-piste situe dans un moyen de suivi (24) pour 
effectuer un suivi entre deux pistes afin de repro- 
duce des signaux en phase ou des signaux en op- 
position de phase de microcuvettes desdites deux 
pistes, et comportant en outre un moyen (747) de 
detection de signal en phase/opposition de phase 
destine a detecter une zone en phase ou en oppo- 
sition de phase dans laquelle des agencements de 
microcuvettes sur lesdites deux pistes sont en pha- 
se entre eux pour obtenir ladite seconde informa- 
tion de particularite physique. 

48. Systeme selon la revendication 44, caracterise en 
ce qu'il comporte en outre un moyen (646) de com- 
mande de suivi hors-piste sensible a un signal de 
commutation de suivi hors-piste provenant d'un 
moyen de commande (1 0) pour amener un faisceau 
lumineux a passer d'un etat de parcours d'une piste 
a un etat de parcours entre deux pistes afin de re- 
produce des signaux en phase ou des signaux en 
opposition de phase desdites deux pistes de fagon 
que ledit moyen (747) de detection de signal en 
phase/opposition de phase detecte lesdits signaux 
en phase ou lesdits signaux en opposition de pha- 
se. 

49. Systeme selon la revendication 48, caracterise en 
ce que ledit moyen (24a, 646) de commande de 
suivi hors-piste inverse la polarite d'un asservisse- 
ment de suivi d'un moyen de suivi en fonction dudit 
signal de commutation de suivi hors-piste pour pas- 
ser dans un etat de suivi hors-piste dans lequel ledit 
faisceau lumineux se deplace entre lesdites deux 
pistes. 

50. Systeme selon la revendication 38, caracterise en 



ce que ledit moyen de detection d'agencements de 
microcuvettes detecte une zone dans laquelle des 
agencements de microcuvettes sur deux pistes ad- 
jacentes sont en phase entre eux. 

5 

51. Systeme selon la revendication 1, caracterise en 
ce qu'il comporte en outre un moyen de reproduc- 
tion destine a detecter une section (740) a faible re- 
flexion produisant une petite quantite de lumiere re- 

10 flechie du fait de la presence de microcuvettes et 
une section (741 ), a forte reflexion ayant une reflec- 
tance superieure a celle de ladite section a faible 
reflexion du fait de I'absence de microcuvettes, un 
moyen (586) de detection de la seconde section a 

15 faible reflexion destine a detecter une seconde sec- 
tion a faible reflexion placee dans une zone (742) 
de signal d'enregistrement optique et ayant une re- 
flectance inferieure a celle de ladite premiere sec- 
tion a faible reflexion pour produire une seconde 

20 quantite de lumiere reflechis, et un moyen de de- 
modulation (621) destine a demoduler un second 
signal de detection de la section a faible reflexion 
dudit moyen de detection de ladite seconde section 
a faible reflexion en un premier signal numerique. 

25 

52. Systeme selon la revendication 51 , caracterise en 
ce que des limiteurs a seuil de niveau ayant deux 
ou plus de deux niveaux de seuil sont utilises afin 
que ledit premier signal d'enregistrement optique 

30 soit limite a un premier niveau de seuil dans un pre- 
mier limiteur a seuil de niveau (586) pour obtenir 
ledit premier signal numerique a partir d'un premier 
signal optique reproduit et qu'un signal reproduit 
soit limite a un second niveau de seuil dans un se- 
35 cond limiteur a seuil de niveau (586), ledit second 
niveau de seuil correspondant a une quantite de lu- 
miere inferieure acelle correspondant audit premier 
niveau de seuil, grace a quoi ledit moyen (586) de 
detection de la seconde section a faible reflexion 
40 detecte ladite seconde section a faible reflexion. 

53. Systeme selon la revendication 52, caracterise en 
ce qu'il comporte en outre au moins I'un d'un moyen 
(621 e) de detection de largeur d'impulsion de la se- 

45 conde section a faible reflexion destine a detecter 
la longueur circonferentielle de ladite seconde sec- 
tion a faible reflexion sur la base dudit signal de de- 
tection de la seconde section a faible reflexion du 
audit moyen (586) de detection de la seconde sec- 
50 tion a faible reflexion et un moyen (621 b) de detec- 
tion d'intervalle de la seconde section a faible re- 
flexion destine a detecter un intervalle circonferen- 
tiel de ladite seconde section a faible reflexion, ledit 
moyen de demodulation (621) demodulant ledit 
55 premier signal numerique sur la base d'un signal de 
detection dudit moyen de detection d'intervalle de 
ladite seconde section a faible reflexion. 
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54. Systeme selon la revendication 53, caracterise en 
ce que, sur la base du nombre de signaux d'horloge 
de reproduction comptes par un compteur (598c), 
ledit moyen (621 e) de detection de largeur d'impul- 
sion de laseconde section a faible reflexion detecte 
une duree d'impulsion d'un signal de detection de 
ladite seconde section a faible reflexion et ledit 
moyen (621b) de detection d'intervalle d'impulsion 
de ladite section a faible reflexion detecte un inter- 
vals dudit signal de detection de la seconde section 
a faible reflexion. 

55. Systeme selon la revendication 51 , caracterise en 
ce que ledit moyen (534) de dechiffrement obtient 
ladite premier information de particularite physique 
en obtenant un premier chiffre provenant dudit pre- 
mier signal numerique et en dechiffrant ledit premier 
chiffre. 

56. Systeme selon la revendication 55, caracterise en 
ce que ledit moyen (534) de dechiffrement chiffre 
ledit premier chiffre et convertit au moins ladite pre- 
miere information de particularite physique et un 
numero ID (750) en textes clairs. 

57. Systeme selon la revendication 55, caracterise en 
ce qu'il comporte en outre une section (750) de sor- 
tie d'lD destinee a obtenir et delivrer en sortie un 
numero I D, qui est un texte en clair, provenant dudit 
premier signal numerique. 

58. Systeme selon la revendication 55, caracterise en 
ce que ledit moyen (621) de demodulation delivre 
en sortie un numero ID, qui est un texte en clair ou 
un chiffre, sur la base dudit signal numerique, et de- 
livre en outre en sortie une premiere cle secrete, 
mathematiquement independante dudit numero ID, 
lorsqu'une communication est etablie avec une 
fonction de direction, et caracterise en ce qu'il 
comporte en outre une section de calcul (1 0) desti- 
nee a chiffrer une information secrete avec ladite 
premiere cle secrete et un chiffre de cle divulguee 
tel qu'une fonction RSA pour transmette ledit chif- 
fre, en meme temps que ledit numero ID, par une 
section de communication (664) a un ordinateur ex- 
terieur (633). 

59. Systeme selon la revendication 1 , caracterise en 
ce que ledit moyen de dechiffrement (534) convertit 
un premier chiffre, chiffre avec une fonction de sys- 
teme de chiffre a cle divulguee, en un texte en clair 
comprenant ladite premiere information de particu- 
larite physique. 

60. Systeme selon la revendication 59, caracterise en 
ce que ledit moyen de dechiffrement chiffre ledit 
premier chiffre en utilisant un entier d > 256 bits en 
tant que cle secrete et convertit ledit premier chiffre 
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en ledit texte en clair en utilisant un entier n > 256 
bits en tant que cle de decodage et cle divulguee. 

61. Systeme selon la revendication 60, caracterise en 
5 ce que ledit moyen de dechiffrement utilise une 

fonction RSA en tant que ladite fonction de systeme 
de chiffre divulgue. 

62. Systeme selon la revendication 61 , caracterise en 
10 ce que, lorsque ledit premier chiffre est pris comme 

etant C, ledit texte en clair est prie comme etant M, 
ladite cle divulguee est prise comme etant un entier 
n > 256 bits et ladite cle secrete est prise comme 
etant un entier d superieur a 256 bits, ledit moyen 
15 de dechiffrementobtient ladite premiere information 
de particularite physique en decodant ledit texte en 
clair M conformement a une equation M = Cemod 
n en fonction dudit premier chiffre C produit par un 
moyen de chiffrement, un entier divulgue e supe- 
20 rieur a 3 et ladite cle divulguee n conformement a 
une equation C = Mdmod n. 

63. Systeme selon la revendication 60, caracterise en 
ce que ledit moyen de dechiffrement utilise une 

25 fonction elliptique en tant que ladite fonction de sys- 
teme de chiffre a cle divulguee. 

64. Systeme selon la revendication 59, caracterise en 
ce que ledit moyen de dechiffrement reproduit une 

30 fonction de conversion en texte clair enregistree 
dans ledit support d'enregistrement, et convertit un 
chiffre reproduit en un texte en clair avec ladite fonc- 
tion de conversion en texte en clair. 

35 65. Systeme selon la revendication 59, caracterise en 
ce que ledit moyen de dechiffrement obtient ladite 
premiere information de particularite physique en 
utilisant un moyen de conversion chiffre-texte en 
clair qui convertit un chiffre reproduit a partir dudit 
40 support d'enregistrement en un texte en clair en uti- 
lisant une fonction de decodage de chiffre stockee 
dans une section a memoire d'une memoire vive 
RAM ou morte ROM non volatile dudit systeme. 

45 66. Systeme selon la revendication 65, caracterise en 
ce que en ce qu'un groupe de fonctions de conver- 
sion en texte en clair comportant une pluralite de 
fonctions de conversion en texte en clair est stocke 
dans ladite section a memoire dudit systeme, un 
50 chiffre reproduit est converti en un texte en clair par 
une pluralite de fonctions specifiques dudit groupe 
de fonctions de conversion en texte en clair afin 
d'obtenir une pluralite de groupes de textes en clair, 
et une instruction d'arret est delivree sauf lorsque 
55 tous lesdits groupes de textes en clair sont norma- 
lement obtenus. 

67. Systeme selon la revendication 32, caracterise en 
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ce que, pour obtenir ladite information de particu- 
larity physique, un chiffre reproduit a partir dudit 
support d'enregistrement est converti en un texte 
en clair au moyen d'une fonction de conversion en 
texte en clair stockee dans une section a memoire 5 
d'une unite de traitement d'information connectee 
audit systeme. 

68. Systeme selon la revendication 40, caracterise en 

ce que ledit moyen de dechiffrement convertit un 10 
premier chiffre en un texte en clair avec une fonction 
de decodage de chiffre stockee dans un OS. 

69. Systeme selon la revendication 32, caracterise en 

ce qu'une fonction RSA est utilisee en tant que 15 
fonction de chiffre. 

70. Systeme d'enregistrement d'information destine a 
enregistrer une information principale au moyen 
d'un agencement de microcuvettes sur ou dans un 20 
support d'enregistrement optique ou son disque ori- 
ginal, caracterise par: 

un moyen de cryptage (537) destine a chiffrer, 
en utilisant une fonction de chiffre, une premie- 25 
re information de particularity physique (532) 
representative d'une particularity physique 
comprenant au moins une position ou une con- 
figuration desdites microcuvettes ou de parties 
a faible reflexion sur ou dans ledit support d'en- 30 
registrement optique; et 
un moyen d'enregistrement (37, 6, 23, 24, 17, 
26, 10) destine a enregistrer la premiere infor- 
mation de particularity physique chiffree sur 
I'un dudit support d'enregistrement optique et 35 
dudit disque original afin que la premiere infor- 
mation de particularity physique chiffree puisse 
etre distinguee de ladite information principale. 

71. Systeme d'enregistrement d'information selon la re- 40 
vendication 70, dans lequel ledit moyen de cryptage 
utilise une fonction d'un systeme de chiffre a cle di- 
vulguee en tant que ladite fonction de chiffre. 

72. Systeme d'enregistrement d'information selon la re- 45 
vendication 71, dans lequel une fonction RSA est 
utilisee en tant que ladite fonction de systeme de 
chiffre a cle divulguee. 

73. Systeme d'enregistrement d'information selon la re- 50 
vendication 71 , dans lequel une fonction de courbe 
elliptique est utilisee en tant que ladite fonction de 
systeme de chiffre a cle divulguee. 

74. Procede de fabrication d'un support d'enregistre- 55 
ment optique analogue a un disque pour I'enregis- 
trement d'une information principale au moyen d'un 
agencement de microcuvettes sur ou dans ledit 



support d'enregistrement optique ou son disque ori- 
ginal, caracterise par les etapes qui consistent: 

a reconnattre une premiere information de par- 
ticularity physique (532) representative d'une 
particularity physique comprenant au moins 
une position ou une configuration desdites mi- 
crocuvettes ou des parties a faible reflexion sur 
ou dans ledit support d'enregistrement. opti- 
que; 

a chiffrer ladite premiere information de parti- 
cularity physique en utilisant une fonction de 
chiffre; et 

a enregistrer la premiere information de parti- 
cularity physique chiffree sur ou dans I'un dudit 
support d'enregistrement optique et dudit dis- 
que original afin que la premiere information de 
particularity physique chiffree puisse etre dis- 
tinguee de ladite information principale. 

75. Procede de fabrication selon la revendication 74, 
dans lequel ladite etape de cryptage comprend I'uti- 
lisation d'une fonction d'un systeme de chiffre a cle 
divulguee en tant que ladite fonction de chiffre. 

76. Support d'enregistrement optique analogue a un 
disque pour I'enregistrement d'une information prin- 
cipale au moyen d'un agencement de microcuvet- 
tes, caracterise en que ledit support d'enregistre- 
ment est fabrique par les etapes qui consistent: 

a former et reconnaTtre une premiere informa- 
tion de particularity physique (532) representa- 
tive d'une particularity physique comprenant au 
moins une position ou une configuration desdi- 
tes microcuvettes ou de parties a faible re- 
flexion sur ou dans ledit support d'enregistre- 
ment optique afin que ladite premiere informa- 
tion de particularity physique puisse etre 
reconnue ; et 

a crypter ladite premiere information de parti- 
cularity physique en utilisant une fonction de 
chiffre; et 

a enregistrer la premiere information de parti- 
cularity physique cryptee sur I'un dudit support 
d'enregistrement optique et dudit disque origi- 
nal afin que la premiere information de particu- 
larity physique cryptee puisse etre distinguee 
de ladite information principale. 

77. Support d'enregistrement optique selon la revendi- 
cation 76, dans lequel une fonction d'un systeme 
de chiffre a cle divulguee est utilisee en tant que 
ladite fonction de chiffre. 

78. Systeme d'enregistrement optique selon la reven- 
dication 77, dans lequel une fonction RSA est utili- 
see en tant que ladite fonction de systeme de chiffre 
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a cle divulguee. 

79. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel une fonction elliptique est uti- 
lisee en tant que ladite fonction de systeme de chif- 
fre a cle divulguee. 

80. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel une particularity physique 
comprenant une information de position angulaire 
circonferentielle de microcuvettes sur ledit support 
d'enregistrement optique est utilisee en tant que la- 
dite premiere information de particularity physique. 

81. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel une particularity physique 
comprenant une information de deplacement d'une 
piste avec des microcuvettes sur ledit support d'en- 
registrement optique dans une direction de suivi est 
utilisee en tant que ladite premiere information de 
particularity physique. 

82. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel une particularity physique 
comprenant un deplacement d'une profondeur 
d'une microcuvette sur ledit support d'enregistre- 
ment optique est utilisee en tant que ladite premiere 
information de particularity physique. 

83. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel on utilise, en tant que ladite 
premiere information de particularity physique, une 
particularity physique comprenant une information 
d'agencement d'une seconde section a faible re- 
flexion placee dans une zone d'enregistrement 
ayant une section a haute reflectance etune section 
a basse reflectance dues a la presence de micro- 
cuvettes, ladite seconde section a faible reflexion 
ayant une reflectance inferieure a celle de ladite 
section a basse reflectance. 

84. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel on utilise, en tant que ladite 
premiere information de particularity physique, une 
particularity physique comprenant une information 
d'agencement d'une zone sur ledit support d'enre- 
gistrement optique dans laquelle des agencements 
de microcuvettes de pistes adjacentes entre elles 
sont approximativement les memes. 

85. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel on utilise, en tant que ladite 
premiere information de particularity physique, une 
particularity physique comprenant une information 
d'agencement d'un groupe de microcuvettes sur le- 
dit support d'enregistrement optique par lequel des 
signaux comprenant des signaux d'erreur specifi- 
que sont enregistres. 



86. Support d'enregistrement optique selon la revendi- 
cation 77, dans lequel on utilise, en tant que ladite 
premiere information de particularity physique, une 
particularity physique comprenant une information 
5 d'agencement d'un groupe de microcuvettes sur le- 

dit support d'enregistrement optique par lequel des 
signaux comprenant des signaux modules avec un 
signe specifique sont enregistres. 

10 87. procede pour empecher une copie illegale d'un sup- 
port d'enregistrement optique analogue a un disque 
dans lequel une information principale est enregis- 
tree au moyen d'un agencementde microcuvettes, 
procede pour empecher une installation illegale 

15 d'information dudit support d'enregistrement opti- 
que analogue a un disque ou procede pour empe- 
cher une utilisation non autorisee d'information du- 
dit support d'enregistrement optique analogue a un 
disque, caracterise par les etapes qui consistent: 

20 

detecter sur la base d'une information extraite 
du support d'enregistrement optique une pre- 
miere information de particularity physique 
(532) qui est representative d'une particularity 

25 physique comprenant au moins une position ou 

une configuration desdites microcuvettes ou de 
parties a faible reflexion sur ou dans ledit sup- 
port d'enregistrement optique et qui est cryptee 
et enregistree en utilisant une fonction de chif- 

30 fre lors de la fabrication dudit support d'enre- 

gistrement optique ; 

a decrypter ladite premiere information de par- 
ticularity physique; 

a mesurer une particularity physique dudit sup- 

35 port d'enregistrement optique pour obtenir une 

seconde information de particularity physique, 
lesdites premiere et seconde particularites phy- 
siques pouvant etre detectees optiquement ou 
magnetiquement ; 

40 a controler ladite seconde information de parti- 

cularity physique avec ladite premiere informa- 
tion de particularity physique pour decider si el- 
les sont toutes deux dans une relation specifi- 
que mutuelle ; et 

45 lorsque I'etape de controle decide que la se- 

conde information de particularity physique 
n'est pas dans la relation specifique avec la 
premiere information de particularity physique, 
a arreter le fonctionnement d'un programme 

50 specifique extrait du support d'enregistrement 

optique, a arreter au moins I'un de I'extraction 
suivante d'information a partir du support d'en- 
registrement optique, et un processus donne 
d'information extrait dudit support d'enregistre- 

55 ment optique, le processus donne etant mis en 

pratique par un moyen de traitement de si- 
gnaux. 
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88. Procede pour empecher une copie illegale d'un 
support d'enregistrement optique analogue a un 
disque dans lequel une information principale est 
enregistree au moyen d'un agencement de micro- 
cuvettes, procede pour empecher une installation 5 
illegale d'information dudit support d'enregistre- 
ment optique analogue a un disque ou procede 
pour empecher une utilisation non autorisee d'infor- 
mation dudit support d'enregistrement optique ana- 
logue a un disque, caracterise par les etapes qui 10 
consistent a : 

a extraire une premiere information de particu- 
larity physique cryptee (532) dudit support 
d'enregistrement optique qui est fabrique en 15 
cryptant ladite premiere information physique 
en utilisant une fonction de chiffre avec la de- 
tection de ladite premiere information physi- 
que, ladite premiere information de particularity 
physique etant representative d'une particula- 20 
rite physique comprenant au moins une posi- 
tion ou une configuration desdites microcuvet- 
tes ou de parties a faible reflexion sur ou dans 
ledit support d'enregistrement optique ; 
a decrypter ladite premiere information de par- 25 
ticularite physique cryptee ; 
a mesurer une particularite physique dudit sup- 
port d'enregistrement optique pour obtenir une 
seconde information de particularite physique, 
lesdites premiere et seconde particularites phy- 30 
siques pouvant etre detectees optiquement ou 
magnetiquement ; 

a controler ladite seconde information de parti- 
cularite physique avec ladite premiere informa- 
tion de particularite physique pour decider si el- 35 
les sont toutes deux dans une relation specifi- 
que mutuelle ; et 

lorsque I'etape de controle decide que ladite 
seconde information de particularite physique 
n'est pas dans la relation specifique avec ladite 40 
premiere information de particularite physique, 
a arreter au moins I'un de I'operation d'extrac- 
tion d'un programme specifique extrait dudit 
support d'enregistrement optique, de I'extrac- 
tion suivante d'information du support d'enre- 45 
gistrement optique, et d'un processus donne 
d'information, extrait du support d'enregistre- 
ment optique, ledit processus donne etant mis 
en pratique par un moyen de traitement de si- 
gnaux. 50 



55 



62 



EP0 706 174 B1 




63 



EP0 706 174 B1 




64 



EP0 706 174 B1 




65 



EP0 706 174 B1 



O 
LL_ 




66 



EP0 706 174 B1 



eg 

CO 

in 



< 2 
>: lu 



< 

Q 
LU 



< 

o 
o 
cc 

QL 



ADDRESS^ 










00 

< 


CO 

< 




o 

<£ 


Zone 


N 


CM 

N 


CO 

N 


N 



2 co £5 co o 




CO 
CO 











UJ 


< 




s 




2 




CM 




O 






o 


00 








A CD O Ali CO 

Sr co All - 




LU 

Qq 

□Co 
R§ 

Q 

O 

00 
LU 

o 
o 

cc 

CL 



2 

LU 

CO w 



> a » 
□c - ~ 

LU -Q -O 

TT CO CO 

dr in to 
S: cvj cm 

O All All 
-o c 



C 

o 



O LU £ 

-j cr "o 



C7 ^ 

% LU 

i! » 
c O 



I If! 

*- LU 

b o 

S LU 
CO ^ 



O 3tf 

OC 2 < 

¥ 5 S 

fog 

°= o o 

U 2 

LU CL 



CO 



LU LU 
Q CO 



. CO 

> CC 

UJ ° 

tr 

O LU 



LU 
LU 

a 

s 5 m 



CO 
CO 
LU 
CE 
Q 

a 
< 



CD 

c 

3 



00 

< 



N 



< 



CO 

N 



o 

t— 

< 



N 



67 



EP0 706 174 B1 



CO 

CO. 

in 



t 

Z> 
O 

cc 
o 
X. 
o 

LU 

I 

o 

CO 
Q 



LU 
_J 

m 

LU 

LU 
CD 

< 

cr 
< 

< 

o 

CO 

> 



co 

LO 



-r - 












Zone 


rsi 


CM 

N 


CO 

rsi 


N 


LO 

Nl 


DRESS 












< 


CM 
< 


< 


< 


LO 
< 


ADI 













o 

o b 

LU 

CC 



LO 
CO 
LO 



iinOHIO *03H0 



CO H 
CO < 

< a a n 

Q O 

Q U. 

< Z 
00 ~ 
CO 



CC LJJ 
LU Q 

O uj 

Q 



1^ 
£: cr 

co o 

O Li_ 
CL Z 



g 
o 

D 
Q 

St 

LU o 

QC cc 

O o 

5 

CC 

o 
o 

LU 
CC 



CO 

CL 5 

22 uj 

Q CO 



co 

CO 
LO 

rV- 

o § 

CC 
LU 

* a a 

o _ 

P CL 

ID a- 



o z 

p: < 

CO % 

o 2 

a a 

co ? 

CO h- 

LU O 

cr uj 

Q UJ 

< a 




68 



EP0 706 174 B1 



FIG. 7 



( START 



471a 




START-UP OF DECRYPTION PROGRAM 

T 



ZONE-ADDRESS CORRESPONDING 
TABLE DATA 
DRAWING-UP AN : ZN 



471 f 



471w 




START-UP OF DISK CHECK PROGRAM 



± 



•471g 



n=0 



n=n+1 



471 h 

DISK CHECK 
PROGRAM 
^4711 

-471j 



SEARCH OF DISK ADDRESS An 



DETECTION OF ZONE NUMBER Z'n CORRESPONDING 
TO DISK ADDRESS An 



471m 




-4711 



471k 



No 



-471q 



Yes 



CHECKING WORK 
FOR DISK CHECK 
PROGRAM OF ROM 



No 

fX 



471 u 



c 



START REPRODUCTION OF 
SOFTWARE IN DISK 



r 



471 r 



Yes 



DISPLAY 
"ILLEGALLY 
COPIED CD" 



471s 
\ 



STOP 

or 
Reject 



69 



EP0 706 174 B1 



±1 CO 
DC t- 
DL — 



o 



Is 

N J— 

F= < 
111 

2: < 

CD S- 



DC 
O 
(JJ 

00 h- 2 

Ocr 

DC CL 



9 £ 



c 

si 

XL. 



<3 

LL 
d 



o 

UJ 
CO 



O LU 
Z CQ 



0 



Q 

DC 

o 
o 

LU 

cc 



z 



[Z LU 

? CO 

DC r- 

DL ^ 



r o 

*? CO 

DC r- 

CL 



g 

H 
Z 
111 
> 
Z 

CO 

X 
H 

z 

CO 
CO 
UJ 

o 
o 
cc 

Q_ 



CC 
(XI 

>- 
< 

_l 
LU 
> 
I— 
O 
LU 
H 

o 

DC 
CL 



CD 

zS 

— QC 

Q_ 



O 



2 < 



^~ LU 



o 

CO 

o 

CL 
UJ 
Q 

z: 



3 1 
1 

si 

Li. 



g 

LL 



LU 



O 
O 



tz LU 

Z CO 

DC — 

CL — 



i a 

? CO 

OC r- 

CL — 

DC 
LU 
>- 
< 
J 

LU 
> 

O 
OS 

t cr 

CO 0- 

O 

CL 
UJ 
Q 



CO 
CO 
UJ 

o 
o 

DC 
CL 

CC 

g 
cc 

CL 



< g 
< 



DC CQ 
O 00 
U_ 

g 

U_ 



70 




71 



EP0 706 174 B1 



NOI103S 

Avidsia 



o 
2: 

o 

ZD 
Q 
O 
GC 
Q_ 
LU 
OC 

Q 

< 
CD 

Q 

cr 
o 
o 

UJ 
DC 



2 Z 



LU 

00 

> 

CO 



o 

lo s 
to 



to 



^ QC 
CO o 
Q O 

LL 

o 
o 



z 
o z 
i— 2 







> 


o 












Z 




o 




CO 


tn 


o 




LU 




Q 




y 










* < 




DC 




a 




o 




PR 
























X 






o 







.UO±VUVd3S 



CC "J 



g CO 



a 
z 

o 

o 2 - 
QC O 

a c: 

oc u|Z 

_i c Q 
< 

F w 

a 
O 



en 

St 





g 0 ~ 
o p z 
- < Q 



o 

W < £ b 

^ C CO |- UJ 
UJ U. Q 




CO 

< 
< 

GL 
CL 
< 

CD 



< 

a 

CQ 
< 
LL 

Q 

O 



U3XJW 



N0U03S0NUCI313SN0I1 VWUOJNl 
3H01V3J IVOtSA Hd 

A 



X ^ CQ 
a O < 

CO z 

*8 



1 



CO 



< 

O 

5 

o 
_j 

LU 

a 

=3 



LU O 

eg 



72 



EP0 706 174 B1 




73 



EP0 706 174 B1 



Q 
LLf 
. h- 

ids 



CO 
Q < 

>- o 



> 
-J 

■ LU 
— i 



—i ..... 
CQ uj/N 

< 



+4 

+2 

0 

-2 

-4 



_ >. < 
U- Hi 



LU 
h- 

3f 

< Q 

C5 LU 

LU H- 

_j < 

—j 

a. 

3 
Q 



4? 
cm 



53 - V 

CD |m/\ 

is 



+4 

+2 

0 

-2 

-4 




o > 



2 O 
33 z 
lu g 

CO 
LU 
LL > 

O oc 
> Q 
b z 

H 

a- < 



UJ 

-» 
tg iu/\ 

S3 
o < 

< 



r5 
A 



+4 
+2 
0 
-2 

-4 



CD uj'A\ 

o 5 
< 



A 



c -<- 



+2 
0 
-2 
-4 



u- < 

go 

o £ 

LU O 

-I LU 

LU Q_ 

CO CO 



2* 

LL CO 

9 -J 
S "J 

nr — » 



r5 

A 

-- +4 



CQ 

I 

< 



LU/fC * 

3 [ 

4.. 



+2 ~ 

0 w 

-2 

-4 



A0N3flD3Ud 



N 



o < 

< 



+4 

+2 ^ 
0 C 
-2 
-4 



74 



EP0 706 174 B1 




UJ 

9 

CO 

> 
en 
o 

< 

LL 

Q 

O 



CO 
CO 
LU 

o 
o 
oc 



CQ 

< 



2 cr 2 
o o cr 
,2 w O 
w €0 u. 



a 

si 



Z 

O 

5 w 
2^ 

z a. 
g 2 

IS 

ec a: 

3 2 

p 



a: "a 

m O 
LU-5 



> CO 

ll. uj cr 

O £ < 

UJ uu £ 

a S oj 

° co p 



00 
UJ 

cr 

Q 
O 
< 


CO 
< 


to 

< 


< 


o 

< 


Zone 


N 


N 


CO 


M 


£ ca 2 
^ a <j 


H 




CO 

I— 




1 

PIT 
DEPTH 


Q 


CM 

Q 


CO 

Q 


Q 




75 



EP0 706 174 B1 



FIG. 14 




471a 

CP : COPY PROTECT 



| REPRODUCER CIPHER DATA 



471d 



(partially select cipher data by random number generator I 



^551 a 



START-UP OF CP CIPHER I3ECOOE PROGRAM, DECRYPTION"! ^* 



471 e 



ZONE-ADDRESS COR R ES PONDING 
TABLE DATA DRAW-UP OF 
REFER ENCEJABLE An: Zn 



^471f 



471 W 




DECRYPTION OF DISK CHECK PROGRAM BY 
SECOND CIPHER DECODE PROGRAM 



-551b 



START UP DISK CHECK PROGRAM 



r 



471 g 



<551c 



| REPRODUCE OPTICAL TRACK FOR START-UP) 

STORE ANGLE INFORMATION OF REPRODUCED^" 551 d 
ADDRESS OF ADDRESSES A1 TO An IN 
MEASUREMENT TABLE 1 




471q 



CHECK WORK FOR 
DISK CHECK 
PROGRAM OF ROM 



^DECRYPT SOFTWARE I N DISK. START R EPRODUCTIONj {COPIED CD 
V 



Yes 




DISPLAY ILLEGALLY 



L 



471 u 

^ STOP 
471s-- or 

y Reject 



471t 



Yes _ _ \_ 
-I. Z- 47l h V 



Yes 



lYes 
* r ^lLl>47ih 
I n=Q J DISK CHECK, 
PROGRAM 



551w 




I ACCESS TO ADDRESS An ON DISK I 

' 3 J 



471jl 



DETECT ZONE NUMBER Z'n CORRESPONDING Xef 
ADDRESS An ON DISK 



Yes 




471k 



471m 



Measurement program "foTU- 55 1 f 

DISTRIBUTION FREQUENCY OR 
ZONE MUMBER 




76 



EP0 706 174 B1 




EP0 706 174 B1 



CO 
LO^ 

LU 



o 

Q 

o 

DC 

a 

LU 

DC 

G 
Z 

< 

a 
z 

a 

DC 

o 
o 

LU 
DC 



CM. 
CO 
lO 



< 

cc 
a 
o 
cc 
a 

O 

LU 
X 

c 



-J LL 
< - 

O CC 

Q_ 



— Q_ 
CL LU 



O-J .< 

<CL 1 
HQ 

— nr 



. LU 

a ca 

cq g 
a 



CM 

M 



cn 
M 



LO 

CO 



N 



Nl 



\ NOU03SM03HO 



12 
f- 
o 

LU 
CO 

Q_ 

CO 

a 



o 

LO 
LO 
LO 



"O 
LO 
LO 
LO 



LO 

LO^ 



LU 



x o 




78 



EP0 706 174 B1 




79 



EP0 706 174 B1 



00 

d 

LL 




< 

gUJ 
CO m 

I" 

CO UJ 
Q 



Q 
UJ 
DC 

CO 
< 
LU 



LU 

CD 

< 

or 
< 



VIBER 


o 

o 


CO 


to 


CO 








NUI 
















DEVIATION 
m 


o 


5 


CM 

+l 


CO 

+l 




±m 




ANGLE 


c 

N 


UJ 

CO 
LU 
CC 

o 

< 


c 

< 



80 



EP0 706 174 B1 




X o 

LU LU 



3 



LL 



> 
O 

h- 

LU 
O 
O 
LU 



- LJL 

o ° 



LU 
CO 
< 

o 

LU 
X 



1X1 — 1 




81 



EP0 706 174 B1 




82 



EP0 706 174 B1 




83 



EP0 706 174 B1 




84 



EP0 706 174 B1 



LU 
h- 
00 
> 
CO 

o 



LU 
> 
LU 
DC 
CL 

> 
CL 

o 
o 



+ 
m 

+ 

< 



+ 
< 



+ 

CD 



+ 
< 



o 

LU 
— I 
CD 

CO 



CO 

LU 
_J 

CD 

CO 



< 

LU 
— I 

CD 
2: 

GO 



^ C/3 _ 
UJ UJ □ 
-rd rr 



Q LU 



CO 

v W 

I™ I 

2 LU Q 
^ CC < 

OQX 
< Q X 

OC < p 

H OL 
LU 



£ g 

< 

X 

LU 



o- O 

LU LU 
Q CC 



si 

I- Q 



LU O 
— i (— 

o o 

2 LU 
< LX 

Q 



O 



O 



o 



o o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



< 



o 



o 



o 



o 



< 



o 



o 



< 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



< 



o 



o 



o 



o 



o 



< 



o 



o 



o 



o 



< 



o 



o 



LU 
Q 



LU 

<l 

o 



Q 
LU 

<l 

o 



< 



Q 
-J 

LU 

o 



< 



<3 



CO 
CsJ 

d 

LL 



Q 

UJ F H 
DC < < 
_iOC 
<F < 



Q 

cc uj 
<r — 1 
Q 2 

< CC 

h- < 
CO 



> o 

H ULi 



LU 



£ lu O 

O Q h 

co 2 < 



Q 

CC LU 

< -» 

F— < 



is** 

CD Q „ 
OT 2 <1 



Q 

go 

I— < 



£ u. O 

eJQh 

co 2 



Q 

CC LU 

<f — 1 

Q O 



co 2 < 



CD 
CC 

O 



OC 
CQ 
< 



CL 
< 



? o 



x < 

LU LU 



CC 



CO 
Z) 

< 

or 
< 
a 

LL 

< 



CD 



CD 



xg<a 
m S LL. < 



CD 

n OC < 
y CQ CL 
Q < CL 
_l LL < 



CD 



Q 

CC LU 

go 



(75 
CD 



a 



< 
3Lf 5 



a 

o; 



< 
ex 
< 
0. 



_j < 
< I— 

Q CL 
OC O 
O ill v 

QC H- Q 



310LLUV ay VQNV1S 



85 



EP0 706 174 B1 



=3 O 
Z 



CC UJ 
s UJ Q 

518 

^ u z 

LU 



£ CC 
CC LU 



CC 

< CC LU 
? UJ Q 

S: O 
CJ 21 

UJ 



2 O UJ 

8° 



3Nn 



1-5" 

I— 

< 

CC 

< 

Q- 

< 
(3 



< 

CD 
CO 
h- 
O 

LU 

o 

cr 

CL 

> 
CL 
O 

o 



g 

CO 

o 



cr 

LU 
H 

co 
< 



o 
z 
o 

it 

a cc 
So 



17 

= 1 

CL « 



— nJjLUWS — 
NOIlVHVd3S 



3 



I 



o 

uu 
CO 

a 



h- CO 

£<a 

CC CO 
O LU 

a. cr 
2 c 

— c 
< 



C3 

o 

CC 



j CM CM CVJ 

Lg-g-g 



2 — 

o 

<Z 
50 

oo 

U_ LU 

ZcO 

2:1— 

i=i CL 

tz 

CO ~ 



cj2 uj 

l|IL 



3 



55 z zf£ 

co o lu c y 

liSil 



a 6 P 



C/3 



a 

cc < 
* z 

32 

2 



8>§w£ 

^ ffj Q — i IJ- 
E W 1 



LO 



CC 
CC LU 

'LU Q 

? o 

O z 
ML 



"HOlfAAS 



I I ^ 

3£ 



CVJ 

d 



j N0LL03S 

SNfzis: 



o 



to 



CO 

cc Q 

o v- 

Q < 

< 2 

b - 
o 



ivnsis 

QNUN3A 3bld AdOO 



AHOW3W 



S2§z 

sis 



is 




5 H CC h ^ 

8 5 P 



in L_ 



P 

O f- 
m a 

> LU 
lu tn 



a 

o -j z 

0= 5F 



O ' Z < 



- a 



s 



AJ.I0013A 

av3Nn 

30N3H3d3id| 



> uaaav 



o S « z ni 

rO LU 
O 




86 



EP0 706 174 B1 



< 

Q O 

5 o 

CL 



< 

<J 

CO 
O 

LU 
h- 

o 

cr 

CL 

> 
CL 
O 
O 



< cr 

cr x 

X o 

LU 



LU 

cclu > 



2°5 



J. LU 



iff l s^s^^a 



Z 21 O Z 



li 

a h- 

O O 

GC LU 



NOU03S N0LLVHVd3S 



< 
O 

CO 
CL 
Z> 

o 



CO 
Z5 
H 
< 

< 

CL 
CL 
< 



LU 

CO 
< 



3N1] NOIlVOINnWWOO 



CO 



CD 
z 
a 
oc 
o 
o 

UJ 
QC 
— I 
< 

a 

h* 
CL 
O 



NOI133S 
kNI ZIS3HlNASf 



s 



toO 



I 



z 

POO 

l&i 

a uj 5 z 

p w cr o 

ssgl 

Z p — LU 

E2i 

§S| 
cl [_ 



CO Z LU 

cc e y 

Q W o 



Afc!OtN3W 



^ z z 

o^<So 
a g q _i uj 

£ LU C/3 
f CO 



o 
f- 

CO 

cr 



GC LU 

LU Q 

x o 

5: O 



H01IMS 



1VN0IS 
ONflN3A3ddAdOO 



?lu< 
°<lL 

z 



y^Ad 



LUZ{~ 

3; < o 

-XLU 



3s» 

ceo go 



UJ C u. 

« Z 1 

go' 



§ t < 1 



3 g ul ; 

a to z 
O uj ■ 
2 O 




z z 

IS 

o 



LU 

< o 



0 

■=> <2 uj ' 

S w z , 

O uj 

5 a 



CO 

co 



zo5o 



5f0g'« 

a 



oc 2 

o W 

a w 



/UI0O13A 
UV3NI1 
30N3d3d3U 



CC W 3^ >fjOli03S 9NIQGV 



jomaav 



O -J 



LU 31 

o P 



CD 



O 
QC 

si U 3 

> .l o 

! § 

eg 



eg 

(J LU 

O w 

LU ^ 

S3 

Zi O 
O 
2 



i 



cr 
o 

< 





87 



EP0 706 174 B1 




88 



EP0 706 174 B1 



05 
LO 



< 

o o 
5 o 

CL 



4 



* ~ cc 
5 lu 

3 lu a 

§18 

>5 o z 



woe 

CC LU 



= LU O 

_ 9: U 
X O 2 



a uu — 

2 2 9 2 

8°^ 



3NI1 NOLLVOINfWINOO 



i 



li 

Q I- 

o o 

a. W 
ai 



NOHD3S NOLLVyVd3S 




O O , 2 ~ 



< C O 

S o 55 z w 

2 O 



2 2 O 2 

lis s 
8°£« 



8 55 2 « 
2 C3 



1 



O 3 s ^ 8 

x < p y 
8 s iS 



si 
Is 

o CO 



5ro 



o 

o<|| 



AJJ0O13A 

av3Nn 

30N3H3d3H 



:O»103S DN10QV 



O ^ Z 
2 O o 

* pc R 



18! 



< 

t8 



^ £ O 
O 2 2 

13 1 Ig- 
O 5(5<o 



A3 

CD 



O 
cc 

IB 
I 



1/ 



o w 

> 2 
C E 
UJ -J 

- 1 O 
2 



i 



LX 

o 

< 

H 

O 
< 





89 



EP0 706 174 B1 




< cc 

g LU 

cc x 

x o 
111 



I— 

cncr 
cr HI 



< cr £ 

LU C 



Z z O Z 

^ lu C 3 s £ g 

x o 

LU 



3NI1 NOIlVOINfilfllflOO p 
6— 



mm 



§2 

< o 

O P 
m o 

> LU 
LU CO 





cr 


cr 


UJ 


LU 


Q 


r 


O 


Q_ 


u 


O 


EN 



2 Y Y~ 

~HOJLIMS~ 

w y 1VNSIS 

NOI103S T |9NIIN3A3H < j/ dO0 






is 



HI 

cr £ 



gg|S 



a 



Ptf 

J2. 



A1I0O13A 
UV3NI1 
30N3fcl3d3U 
Y 



ioii03s 9Niaav 



vL i 



O -J -r 

2 ° o 

3 zo 
5 o uj 

EE o co 




CM 



-J 

o 



^7 



5a 

O co 

LU O 
> Z 

cr t- 
2 




90 



EP0 706 174 B1 




91 



EP0 706 174 B1 



FIG. 30 

PROCESS ( 1 ) LASER OUTPUT (PULSE) 



WAVEFORM 1 _J 



JUL, 



LASER OUTPUT (AMPLITUDE MODULATION) 

WAVEFORM 2 J 



zzz 



/V^TOSENsrTiyt^V ' 

//A MATERIAL y// 



TZZZl — V 



PROCESS (2) 



GLASS SUBSTRATE 



PROCESS (3) 



GLASS SUBSTRATE 



PROCESS (4) PLATING PROCESS FOR ORIGINAL RECORD FABRICATION 



V/////// METALLIC ORIGINAL RECORD ////////>\ 



GLASS SUBSTRATE 



PROCESS (5) 




////; METALLIC ORIGINAL REOORD>^%^% 
^^^^ 



FORMED DISK 




PROCESS (6) MEASUREMENT OF REPRODUCED SIGNAL EXTRACTION OF SATISFIED PIT GROUP 



FORMED DISK 





REFLECT!' 
FILM 



PROCESS ( 7 ) FABRICATION OF SECOND ORIGINAL RECORD : PHYSICAL FEATURE OF SATISFIED PIT GROUP 
AD0ITlON(ANGULAR POSITION OR/AND, RADIUS POSITION OR/AND ADDRESS OR/ AND PIT DEPTH) 




^~SECOND ORIGIN AL RECORD 

vvw 




575a 



PROCESS ( 8 ) COMBINATI ON OF ORIGINAL RECORD AND SECOND ORIGINAL RE CORD 

ORIGINAL RECORD BASE 



ECON V D ORIGINAL REOTR^ METALLIC' 6RI^LT£66r6;^^< 
5753 



PROCESS (9) FABRICATION OF OPTICAL DISK 



92 



EP0 706 174 B1 



FIG. 31 



WAVEFORM ( 1 ) 



ORIGINAL SIGNAL 



WAVEFORM (2) 



562a 



RECORDING 
TIMING SIGNAL 

AFTER CHANGE 

OF DUTY 

WAVEFORM (3) 



<— T- 



T+AT-; 
T > 



t 



562b 



t 



LASER OUTPUT 



WAVEFORM (4) 




WAVEFORM (5) 
Slice level 
REPRODUCED 
WAVE FORM - 



WAVEFORM (6) 



DIGITAL 
REPRODUCED 

SIGNAL AT 

CORRECTION OF 
OFFSET 

WAVEFORM (7) 



DIGITAL 
REPRODUCED 
SIGNAL AT NO 
CORRECTION 



93 



EP0 706 174 B1 




94 



EP0 706 174 B1 



FIG. 33A 



TWO-ORIGINAL RECORD SYSTEM 



FIG. 33B 




SECOND ORIGINAL RECORD 



95 



EP0 706 174 B1 



FIG. 34 



PROCESS VIEW SHOWING ONE-ORIGINAL RECORD SYSTEM 

LASER OUTPUT(PULSE) 

iiy _ L-JiL_T _ L_jn_JlMU , 



PROCESS 



LASER OUTPU T(AMPLITUDE MOD ULATIO N) 
PROCESS LLLj | | 1 



SECOND 
PHOTOSENSITIVE 
SECTION ^ 



PROCESS (3X 
PROCESS (4) 





VA 




VA 


OTOSENS 
MATERIA 




\ZZA \ 


[ X PHOTOSENSITIVE / 



GU\SS SUBSTRATE SECT,0N 



SECOND PHOTOSENSITIVE SECTION 
-< >> 



-577 



GLASS SUBSTRATE 



PROCESS (5) MONITORING OF PfTS 

EXTRACTION OF SATISFIED PIT GROUP 







SATISFIED PIT 
GROUP 




— > 





SECOND PHOTOSENSfTfVE SECTION 



577 




PROCESS (6) RECORDING TO SECOND RECORDING SECTION OF ORIGINAL [ recording ] 
RECORD : PHYSICAL FEATURE OF SATISFIED PIT GROUP | 

ANGULAR POSITION OR/AND^ RADIUS POSITION OR/AND ADDRESS OR/AND 
PIT DEPTH 



i r 



GLASS SUBSTRATE 



PROCESS (7) PLATIN G PROCESS FOR FABRICATION OF ORIGINAL RECORD/ 

^^MET ALLIC OR IGI NAL RE C ORD>^ 




577 




y/a—y/a 



GLASS SUBSTRATE 



PROCESS (3) FORMING PROCESS 

^/M ETA LLIC O RIG INAL RE CORD/^/ 




FORMED DISK 




577 



PROCESS ( 9 ) MEASUREMENT OF REPRODUCED SIGNAL— EXTRACTION OF SATISFIED PIT GROUE- REFLECTIVE FILM 




96 



EP0 706 174 B1 




97 



EP0 706 174 B1 



FIG. 36 



RECORD n SETS OF PIT GROUPS UNDER n 
SETS OF DIFFERENT CONDITIONS 



,,584a 



ETCHING PROCESS : FORM m SETS OF SATISFIED 
PIT GROUPS OF n SETS AT CONSTANT YIELD V584b 



REPRODUCE ORIGINAL RECORD WITH 
MONITOR BEAM, SEARCH m SETS OF PIT 
GROUPS SATISFYING CONDITIONS 



,'584c 



MEASURE PHYSICAL FEATURE OF SATISFIED ^584d 
PIT GROUPS BEFORE DRAWING UP 
PHYSICAL ARRANGEMENT TABLE 



ENCIPHER PHYSICAL ARRANGEMENT TABLE" 



584e 




RECORD CIPHER ON SECOND 
PHOTOSENSITIVE SECTION 577 OR 
SECOND ORIGINAL RECORD 572a 



■584g 



FORM DISK SUBSTRATE FROM ORIGINAL RECORD 



584h 




~.-584i 



FORM MAGNETIC RECORDING SECTION 



.'584k 



RECORD CIPHER ON MAGNETIC 
RECORDING SECTION 

I 1 " 

(COMPLETION OF DISK/ 584n 



584m 



98 



EP0 706 174 B1 



FIG. 37 



APPLICATION SOFTWARE PROGRAM 

m mm 0m mm mm ■■■■*■•■■!•■•■••■•*••■■■••«■■»■■■■■•••■ mmmmmmm + m 

584a 



( START ^ 







ROUTINE 1 - 







584b 



"DISK CHECfC^>^ 585a 
PROGRAM LEGAL? 



No 





Yes 


ROUTINE 2 ' 







584c 






Yes 


PRINTING ROUTINE 







"DISK CHEClO"->^ 585d 
PROGRAM LEGAL?. 




RETENTION ROUTINE 



S T 



OP "3 



584g 



TERMINATION ROUTINE 



c 



STOP 



99 



EP0 706 174 B1 



< 
QC 
< 

cl 
a. 
< 

< 
g 

<r 
m 
< 

LL 

*T 
CO 
Q 

O 

DC 
— I 
< 

g 

H 

CL 

o 




10 



LLI 
— I 

m 
— i < 
< »- 

co O 

ii 

co O 

o 

a 



A co 





Q 


LU 


LU 


LTAG 


ODUC 


O 


cc_ 


> 


£ 2 


H 




LU 




CO 


CO 


U- 


< 


LL 




o 


CL 



5^ 
H 

§CL 



NOIlVWHOdNl^juj § 

ayooad ivNioiao i| « § 

u > 5 



< nr 

— ' DC 
UJ D LU 
D 2 Z 

a q 
3 



100 



EP0 706 174 B1 




101 



EP0 706 174 B1 



N0I103S 30V=IU31Nf 




102 



EP0 706 174 B1 




103 



EP0 706 174 B1 




104 



EP0 706 174 B1 



CO 
Q 

o 

LU 
H 
< 

a 
_j 
a. 
r> 

Q 

>- 
— I 
—l 
< 
CD 
LU 



LU 

I 

CQ 
< 

CQ 
CO 
LU 

cc 

Q 
Q 
< 



g 

H 

O 
LU 
CO 

2: 
O 
h- 
o 

LU 



LU 

CC 
I 

Q 



R- 



CO 

o 

CL 
Q 

LU 



CO 

O 

CO 



§1 

" z 



c O 



§1 



IT 



< 2 



1^- 

CM 



CM 
+ 

E 



o 

CO 
CM 
+ 

E 



o 

cn 

+ 

E 



00 
CM 

+ 



CM 



CM 
CM 
+ 



+ 

c 



CO 



+ 



in 

CM 

+ 



CM 
+ 

£ 



CM 
+ 

E 



+ 
E 



CO 
CO 

+ 
E 



o 

CM 

T 
E 



co 



*co 



CM 



+ 

c 



CM 
CM 
+ 



CO 



+ 



to 

CM 
+ 



CD 
+ 



CM 



CM 



CM 



CO 
Q 
— I 
< 
O 
UJ 



CO 



(3 

LL 



LU 
_J 

CQ 
< 

CO 
CO 
LU 
CC 

a 
a 
< 



o 

h- 

O 
UJ 

CO 

z: 
O 
f- 

o 

UJ 



LU 



^ Q 



o 

CO 



CO 

o 

a. 

Q 
LU 



CO 

O 
Q_ 

f- 

ac 
< 
1— 

CO 



§1 
"1 



c o 

CO 



xffi 



c o 

CO 



5 z 



in 

CM 

4- 

E 



CO 
CM 
+ 

E 



o 
o 

CO 

+ 
E 



o 

CD 

E 



o 

m 

CM 
+ 

E 



CM 



+ 



CO 
CM 
+ 

cr 



c: 



co 



c 



CM 

+ 



CM 
+ 

E 



to 

CM 
+ 

E 



CO 

E 



10 

CO 

+ 
E 



CO 
CD 
+ 

E 



co 



Csl 

CO 



cz 
< 



CM 



+ 



CO 
CM 
4- 

c 



co 



+ 
c 



CM 
+ 
C 



CD 
+ 

c 



CM 



CM 



CM 



105 



EP0 706 174 B1 



FIG. 44 



692 



CHECK FLOW CHART USING ONE DIRECTION FUNCTION (RSA SYSTEM OR ELLIPTICAL FUNCTION) 



DRAW-UP 



CONFIRMATION 



2) 



692a 



ENCRYPTION OF DATA MUSING ONE DIRECTION FUNCTIO^ 
EXAMPLE OF RSA FUNCTION n=pXq (SECRETE) 
LEAST COMMON MULTIPLE 

eXd=1 modLCM (P-1,q-1) 

d : OVER256 BITS (SECRETE) n : OVER 256 BITS (DISCLOSED 



C=M d 



mod n 



692b 



DETECTIOI 
DISK PHYSICAL 
FEATURE 
-{IN FORMATION 
DETECTING 
MEANS 



\7 



CIPHER : S ' 



692c 
J 




1Z 



692d 



DECRYPTION OF CIPHER SUSING ONE DIRECTION FUNCTION 
EXAMPLE OF RSA FUNCTION 

e : OVER 3 (DISCLOSED) n : OVER 256BITS (DISCLOSED) 



M=C e mod n 



692e 



O 



PUUN TEXT : M(DISK PHYSICAL FEATURE INFORMATION) 






DETECTION BY 
DISK PHYSICAL 

FEATURE 
INFORMATION 
DETECTING 
MEANS 






692g 




CHECK M WITH MEASURED 
DISK PHYSICAL FEATURE 
INFORMATION 





6921 




692i 



106 



EP0 706 174 B1 



^ ^ CO 

22 00 h- 

2 < < 



* 

o 

CC 
CO 



LO 1/3 



co co 

NJ M 



UJ 



\ \ \ 

e E £ 

i— m co 

<vp «cf O 

OJ CN CO 



II 
> 



O 
o 



II 

> 




> © 



-4 




ERROR 
DETECTION 
SIGN 
CRCC 




woo 


as 

o K 


0NO03S 


o c 
< z 


3XT1NIW 


Lil 

z 


o 


RING TU 


co Q O 


0NOO3S 


a 




X30NI 




tvnois ssauaav 


ivNQis houinoo 


CO 


o 

CO 




*' / / / 



o 

00 



107 



EP0 706 174 B1 



FIG. 46 



OPTICAL MARK DETECTION PROGRAM 




OBTAINING 
PHYSICAL ID TABLE 



DECRYPTION 



PHYSICAL 
ID TABLE 
MAKING 
ROUTINE 



DRAW-UP OF PHYSICAL ID 
TABLE (OPTICAL MARK No, m, 
ADDRESS : nm, START AND 
END FRAME SYNC No., CLOCK 
No. ; TSm, TEm) 



"fcnjL 



DETECT ADDRESS ns-1 



COUNT FRAME SYNC 
NUMBER AND CLOCK 



MEASUREMENTS 
ROUTINE FOR 
REFER ENCE 
CLOCk DEUY 
TIME "D 




MEASURE AND STORE 
REFERENCE CLOCK DELAY 
TIME TP 



Tsm 


-To 


= Ts'm 


TEm 


-Td 


= TE'm 



DUPLICATED! 
CO 

DETECTION 
ROUTINE 



ADD MARK NUMBER ; m, 
ADDRESS :nm, Tsm, TEm TO 
MEASURED PHYSICAL ID 
TABLE 




TIME ALLOWABLE VALUE : t A 
ALLOWABLE NUMBER OF TIMES 
OF ERROR DETECTIONS : N A 

5 



CHECKING OPTICAL MARK ADDRESS 

tsm - 1 < Ts'm < Tsm + t a 
tern - 1 < TeYn < Tern + tA 




DECIDING 
LEGAL DISK 




DECIDING 
ILLEGAL DISK 



(run) ( stop) 



108 



EP0 706 174 B1 




109 



EP0 706 174 B1 




110 



EP0 706 174 B1 



FIG. 49 



FIRST MASK FOR CP 
OPTICAL MARK SECTION 




H j DISK MANAGING ID [ =o | CIPHER ENCODER) =0 | CP CIPHER DATA I 



SECOND IMASK FOR CP RECORDING 
SECTION 

(7) 




( 8) SPUTT ER 

MASK SPUTTER ON 0NLY CD RECORDING SECTION 




CP OPTICAL MARK SECTION \ 584 
618 

ICAL ID NUMBER \ 

(9) REPRODUCED SIGNAL 

622 



620 . L 



FIRST 
J SUCE 
LEVEL 



CP OPTICAL BAR 
CODE RECORDING 
'SECTION 619 



BAR CODE OPTICAL REPRODUCTION 
OF CP CIPHER DATA 




. , „ , LOW-REFLECTION 
(10) DETECTION: SIGNAL 



, t , . LOW-REFLECTION . 
ill) DETECTION SIGNAL 



PULSE WIDTH 
MODULATION SIGNAL 
DEMODULATING 
SECTION 



T 

621 



-> CIPHER DATA OUTPUT 



111 



EP0 706 174 B1 



FIG. 50 



623 



( 1 ) INK THERMAL TRANSFER 




(3) (CURING) UV LIGHT UV CURING 

H H H 612 



$ECOND MASK <4) REFLECTIVI 

616 




REFLECTIVE Jl 
Y//7/A HETAL SPL 



SPUTTERING 
HUH REFRACTION FACTOR 




N 2 



584 



(5) PROTECTIVE 
LAYER 



n1=*1.55±0.05 



I CP OPTICAL SECTION 




PING ID NUMBER 
RINTING 

(6) REPRODUCE! 
WAVEFORM! 



( 7 ) SECOND LOW-REFLECTfON ^7 
SECTION DETECTI ON SIGNAL _ 




FIRST SLICE LEVEL 



SECOND SLICE 
LEVEL 



10NJ 



112 



EP0 706 174 B1 




113 



EP0 706 174 B1 



00 
CM 
CO 



CO 



LU 

< 
CL 
CO 



q 

o 

CD 

< 



CO 



CD 
C\J 
CO 



CM 



-Q 



co 



-Q 
O 



4 



uj rr 

Q UJ 

O ^ 

UJ Z) 

Q — 



.a 
o 



CM 

co 



la 

CO 

to 

CM 



;i 

■ 2 9 



< 
O 
CO 

X 
Q- 

CC 
LU 

a. 
< 



CD 
CM 
CO 



co 




DC 
LU 
31 

9= 
o 

a: 

LU 

i- 

co 
< 



LO 

o 

UJ 



< 

X 
LU 

o 

UL 




114 



EP0 706 174 B1 



CO 

d 

Li. 



o 

CD 



UJ 
_l 

m 
< 

O 

Z 

g 

_j 

< 
g 

CO 

> 
x 

Q_ 

CO 
Q 



CO 

CM ■ 
CD 



cc 

UJ 
CD 

Z 

g 

< 
g 

X 
Q. 

Q 
u_ 

O 

LU 
_l 
Q. 



o 




o 




00 


CO 




^t- 


CO 


IO 




CD 






co 


00 


CM 


CM 




CD 


MARK No. 


ID No. 



CM 



CO 

s 

CO 
h- 
00 
CVJ 
CJ> 

II 

oc 

LU 
03 

-z. 

Q 

I 

< 
O 
GO 

>- 

X 

CL 



UJ 

< 

X 
UJ 


CD 


CM 


00 




CD 


m 




CO 






ANGLE No. 


CD 
I 

O 


CD 

o 


CD 
I 

o 


CD 
I 

o 


o 


o 


CD 
I 

o 


CD 

I 

o 


CD 
I 

o 


CD 
I 

O 


ANGLE 
ZONE No. 




CVJ 


CO 




in 


CD 




00 


CD 


o 


MARK No. 




CM 


CO 




in 


CD 




CO 


CD 


o 



115 



EP0 706 174 B1 




116 



EP0 706 174 B1 




C3 




-» a. k 
U W O w 



a 
o 




< 

Q 

b£ 
O 
LU 
X 
O 



HI 

> 

LU 

a. 



-<- 
o 

— I 

DL 

a 



117 



EP0 706 174 B1 



FIG. 56 



EFM CONVERSION TABLE FOR CP 



636 



ORIGINAL DATA 
TRAIN 



EFM 
Encoder 



MODULATED DATA TRAIN 



EFM 

Encoder 



DEMODULATED 
DATA TRAIN 



01100100 
01100101 
01100110 
01100111 
01101000 
01101001 
01101010 
01101011 
01101100 
01101101 
01101110 

ORIGINAL DATA , 



01101111 



01110000 

01110001 

01110010 

01110011 

01110100 

01110101 

01110110 

01110111 

01111000 

01111001 

01111010 

01111011 

01111100 

01111101 

01111110 

01111111 



637 



01000100100010 
00000000100010 
01000000100100 
00100100100010 
01001001000010 
10000001000010 
10010001000010 
10001001000010 
01000001000010 
00000001000010 
00010001000010 



635 

L 



00100001000010 



ORDINARY 
SIGN 



638 



DEMODULATED DATA 



01101111 



00100001000100 



10000000100010 
10000010000010 
10010010000010 
00100000100010 
01000010000010 
00000010000010 
00010010000010 
00100010000010 
01001000000010 
00001001001000 
10010000000010 
10001000000010 
01000000000010 
00001000000010 
00010000000010 
00100000000010 



CP SPECIAL 
SIGN 



118 



EP0 706 174 B1 



FIG. 57 



64£ 

-MASTER MANAGING DATA- 



a: 





ORIGI- 
NAL ID 


DISK 
PHYSI- 


DISK 
MANA- 


SUB-CIPHER 
DECODER 
nst51 






CAL ID 


GING ID 


NUMBER ) 



627 626 * 



MASTER CIPHER 
ENCODER 



JS37 



644 



PROCESS IN 
SOFTWARE 
PRODUCING 
COMPANY 



A . SECRETE 

^ INFORMATION 



>-629 



-MASTER CIPHER- 



405a 



n-151th PROCESS IN 
DEALER SIDE 



PROCESS IN DEALER SIDE 



405b 

■A 



628 649 



IN THE CASE OF SUB-CIPHER 
ENCODER NUMBER-151 



646 









DATA- 







< 














LICENSE 
MUMBER 
GROUP 


NUMBER OF 
MACHINES 

TO BE 
INSTALLED 


TIME IdISK 
LIMIT INpHYS!- 

USE Ical in 


DISK 
MANAGING 
ID 


DEALER 
SNAME 


SERVICE 
PASSWORC 


RELEASED 
PROGRAM 

No 



. SUB-CIPHER ; 
ENCODER No.1T" 





SUB--CIPHEF1 


: iso 


ENCODER 


Nn 1S1 



646a 

J 

su¥-cTpher 

ENCODER 
JSIo_152 



SUB-CIPHEFj 

-\ ENCODER iyZZI SECRET 







(MASTER CIPHER ) 



29 



OPTICAL ROM SECTION 



MASTER CIPHER DECODER 



SUB-CIPHER DECODER 001 



OPT 'zt l R M ^ 
[ ] : ENCIPHERED DAT) 



SUB-CIPHER DECODER 151 



SUB-CIPHER DECODER 999 



E INFORMATION 
S4 5 



-SUB-CIPHER- 



CP RECORDING PORTION 




0> 



3_* 



34 



T- 

MASTER CIPHER DECODER 
512bit 

MASTER MANAGING DATA_ 



UJ 

x 

Q_ 
O 
CD 
Z> 

cod, 



MASTER CIPHER 
DECODER 



j 



PROCESS BY USER 



'405c 

y 



647 



SUB-CIPHER 
DECODER 
(No-151) 



SELECTjOJiLfOSd 
OF 

SUB-CIPHER 
DECODER 
OFNo.n 



ORIGINAL 
PHYSICAL 
ID 



FUNCTIOI 



~ U 627 
CHECK OF 



DISK 
PHYSJ- 
CALID 



DISK 
MANAGIN 
G ID 



LU 

O CC 



/* ■ DISCLOSED 



INFORMATION 



SUB-CIPHER 
DECODER 
No. 151 



DUPLICA- 
TION OF 
ORIGINAL 
RECORD 



ID G ID i No.151 J 



-SUB-MANAGING 



549 
ING 



LICENSE 
NUMBEF 
GROUP 



NUM^hH 

MACHINES i 
TO BE 
1 VLLETJ 



TIME 
LIMfT IN 
USE 



DISK 
=»HYSIC/ 
LID 



DATA 512bM *J 


DEALEF 
S NAME 


SERVICE 
PASSWO 
RD 


3ELEASEC 
PROGRAM 
Na.rn^ 



626 



CHECK 


CHECK 


OF 


OF 


CHANGE 


MANAGI 


OF ID 


NG ID 



SUB- 
CIPHER 
DECODER 



LIMITED 
NUMBER OF 
MACHINES 

TO BE 
INSTALLED 


TIME 
LIMIT IN 
USE 


CHECK 

OF 
CHANG 
EOF ID 









MASTER 


RELEASE 


PASSWORD 


FROM 


FOR 


PROTECTION 


SERVICE 


OF No. 


CFNTFR 


PROGRAM 



119 



EP0 706 174 B1 



FIG. 58 



410a 

/^.-..AJXlb. 



A 

' C^RlG" in"Al FaSriCAT II 
.PROCFSS 



/405a 



SERIAL NUMBER 
GENERATING PROCESS 



ORIGINAL RECORD 
PHYSICAL ID 



410c 



r FIRST METALLIC REFLECTIV! 
V HLM PROCESS ^ 

j 4.1 Od L 

(disk master cipher^ 



DISK FABRICATING ROUTINE FOR 
SOFTWARE COMPANY 



->1disk PHYSICAL ID I- 



DISK 

MANAGING 10 



SUB-CtPHER 
DECODER NUMBER; 



MASTER CIPHER ENCODER 



(SECOND METALUCN - 
REFLECTIVE FILM Jr 
process yl 



-41 0e 



DISK MASTER CIPHER 

t recording" 



41 Of 

^ / MAGNETIC RECORDING^ 

v PROCESS J 



OiSK SUB-MANAGING DATA 
GENERATING PROCESS 



<410g 



DIS SUB-CIPHER 
MAKING PROCESS 



T 



41 Oh, 



DISK 

PHYSICAL 

to 


LIMITED NUMBER 
OF MACHINES TO 
BE INSTALLED 


TIME UMfT 
IN USE 


V 




405d 



4101 



c 



DISK SUB-CIPHER 
MAKING PROCESS 



DISK SUB-CIPHER 



| RECORDING 



YgL 



654 



41 0u _l 

USE ALLOWING! 
ROUTINE FOR 
YES DEALER 

41 Ov 



(SUB-CIPHER ENCODER No!na) 



INSTALL MANAGING CIPHER V 



410w! 



405c 



(MACHINE ID PRODUCTION) 

( M; 

c 



INSTALL MANAGING DATA BASIC PROGRAM NUMBER/ 
^ * 1Q 1 t INSTALL ALLOWING FLAG 

| physical id| i;Md | 2 | Md+1 | 2 | 0Q1 I 1 



RECORDING INSTALL 
MACHINE ID AND BASIC 
^PROGRAM TO HDD 



RECORD INSTALL 
MANAGING DATA 



10k 



,410m 



MACHINE ID 



ADDITIONAL INSTALL 
OF NEW PROGRAM 



INSTALL MANAGING 
DATA PRODUCTION 

RECEPTION OF INSTALL 
MANAGING CIPHER 



_J (TRANSMISSIOlj )- 

~^y^ 4l0q | 



1 



INSTALL 
ROUTINE FOR 
USER 



653a 653b 653c 
RECORDING 

INSTALL MANAGING DATA 



g 

GO 
CO 

oo 
z: 
-•< 
:cr 



^6£4a 

AOOfTfONAL INSTALL MANAGING DATA ADDITIONAL PROGRAM No.np 
| np | 1 | 0 | 1 I 0 j 0 \ 



ADDITIONAL INSTALL MANAGING CIPHER 



653fas3g653fr 



( RECORDING CIPHER J ^ 4101 " £ 



Y RECORDING 



ADDITIONAL INSTALL MANAGING CIPHER 



IK- 1 

-1 655 



41 Os 



(decoding cipherT""' 

410t 



|SUB-C(PHER DECODER No.nj 

. . ' £ 

(INSTALLING NEW PROGRAM) |physicalid| i:Md fe:Md+lj j 001 ( 1 [ 0 | 1 | 0 I 0 



653f 

ADDITIONAL 
PROGRAM 



653h 



np 1 



Mo. rip >j 



PHYSICAL ID 
CHECKING 



^41 0x 



✓410z 



STARTING INSTALL 
OF PROGRAM np 



120 



EP0 706 174 B1 




121 



EP0 706 174 B1 




122 



EP0 706 174 B1 



FIG. 61 



(1) 



NON-REFLECTIVE LAYER AREA < 2) 




SPUTTER 
I j I I 





(3) FIRST LASER TRIMMING X REFRACTION FACTOR m (1.58) 




(4) REPRODUCED SIGNAL ! 



( 5) ENCRYPTION OF PHYSICAL ID 
LOW-REFLECTION-! 
ADDRESS I 

609 

(6) SECOND LASER TRIMMING 



DISK 

MANAGING ID 



CIPHER 
ENCODER 



> |CP CIPHER DATA] 





(7) BARCODE 
CP OPTICAL MARK 
SECTION 
618 



AL ID NUMBER ( 
622 




620 ( 8 ) REPRODUCED SIGNAL! 



CP OPTICAL BAR CODE 
RECORDING SECTION 
619 



OPTICAL REPRODUCTION OF 
BARCODE OF CP CIPHER DATA 




( 9 ) LOW-REFLECTION SIGNAL 



FIRST 
SLICE 
LEVEL 

SECOND 

SLICE 

LEVEL 



(10) LOW-REFLECTION _ 
K J DETECTION SIGNAL 



PULSE WfOTH 
MODULATION 
SIGNAL 

DEMODULATING 
SECTION 



-^CIPHER DATA OUTPUT 



7 

621 



123 



EP0 706 174 B1 



co 
lo 



Nbuvaado/indino 



m 

CO 

to 



if 




Nonoas 

DNIM03H0 



A A 1 



NOHVl/MyOdNi 
3UniV3d 
IVOlSAHd QNO03S 



CM 
CO 

LO 



? H ^ 

0- < X 

h W O 

CO LL u. 

"ll 



2 



li 

Q H 

O ° 
£ LU 

a: w 

UJ 

cr 



[1032 SMTOma MOJ'USOd 
1VNOS 3SVHdl±NV/3SVHdN( 



O 



FT 

rl 

Q 
O 

LU 

a 



c 

c < 

< CO 

< DC 
CC Q 
HCOQ 

C5< 



GOO 

IS 



CO 



<<UJ 

£co J 



4^ 



LU g ^ 
Q CO LU 



=55= 

So 

□ PC 

< 2-LL 

Ota: 

£0 

x 

a= 



NO z 

o 



CM 



< 

CNJ 
CO 

d 



o 



0 

O co 

X J 



NOI103S 
3QQ03Q Sd3Hdl0 



ROL 


ION 


H 


h- 




O 


O 


LU 


O 


CO 




< 
2: 
o 

I— LU 
< CO 

§2 



cd 



a 
? o 

o oc 

< LU 

cc w 

±= 



< 
g 

CO 

e 
o 

UJ 

J- 

UJ 

Q 
< 

a 

CO 

LU 
CO 

< 
a 

o 

CM 
CO 



co -Q 

00 

•CT CD 

O v CO 



o 
in 

co 



3 I i I 
21 



< I 

a • 



it 



o 



co 



II 



CO 

CM 
CO 

d 



03 

00 

6 
> 
en 

LU 

CO 

£1 I 

X 

ill 

I 1 ! 
11® 



jQ 
CO 

CD 

r 



1 1 

T 



O 
2 



124 



EP0 706 174 B1 




125 



EP0 706 174 B1 




126 



EP0 706 174 B1 



5 

CO 

10 



LU 
UJ 

DC 
O 
CO 

<x> 
o> 

03 
CO 
V) 
CD 



LU 
Q 
CO 
LU 

o 
< 

UL 

cr 

CO 
_J 
UJ 
CO 

5 



as 



g 

CO 

Q 
O 
DC 

o 
>- 



— s 





























/ ; a 
/ ^ 














i» 

4— 




< 


> 












> 












2 

































CD 



UJ 
LU 

cr 
x 



^ < 

C LU 



LU 
X 



cc 

2 
o 



< z < 

LU — DC 

-J a f- 

o lu co 

lu h g 

co < H 

< o =i 

y a a 

a! 2 § 



co co -v 

UJ LU ul- 

o o I 

5 5 S2 

a. o_ cr 



o 



< 
lu 
—I 
o 
cr 
O 
u_ 

a 

CD Lu 
a 
o 

LU 
X 



LU 



LL O 



LU 

O 

< 



IP 

Co 



< 
a 



a 
cr 
O 

a 

tr 



co 



o 



Q LU 

LU CC 

2 < 

< CO 

H * 

CO O 



CO 

a 
o 

LU 
X 

5 



< 



< 
a 
< 
> 



O 
Q 

LU 

> 

O 



LU 



H 
O 
LU 

— D 

LU 



O 



127 



EP0 706 174 B1 




128 



EP0 706 174 B1 



FIG- 67 



(1) 



ORIGINAL RECORD 



(2) ENCRYPTION 



ORIGINAL RECORD 
PHYSICAL ID DATA 



r 



| CIPHER ENCODE* I- 



537 



(3) FORMATION OF BAR CODE 



ORIGINAL RECORD 



CUTTER 



656 



PULSE WIDTH 7 
MO0ULAT1NG SECTION 



_nJ f LnJ | Ln_ 



CUTTER 



(4 ) FORMED DISK +REFLECTIVE FILM 





CP OPTICAL MARK SECTION 
618 



622 



( 5 ) REPRODUCED SIGNAL 



620 




CP OPTICAL BAR 
CODE RECORDING j 
[[SECTION 619 !j 

V (6) NON-^IT SIGHjAL 



OPTICAL REPRODUCTION 
OF BAR CODE OF CP 
CIPHER DATA 



Ail 



T2 



Mi 




T3 


T4 



(7) 



NON-PIT SECTION 

DETECTION SIGNAL 



PULSE WIDTH 
MODULATION 
SIGNAL 

DEMODULATING 
SECTION 



T 

621 




FIRST 
JSUCE 
LEVEL 

SECOND 

SLICE 

LEVEL 



CIPHER DATA OUTPUT 



129 



EP0 706 174 B1 



FIG. 68 



TWO ORIGINAL RECORD METHOD 2P METHOD (2P METHOD) 



PROCESS (1) L ASER OUTPUT (PULSE) 



WAVEFORM 1 J 



JiUUt 



WAVEFORM 2 



LASER OUTPUT (AMPLITUDE MODULATION) 

J 



PROCESS (2) \ V// 



TZZT 



/ / J M ATF B IAI f / / \ 



Tzzr 



GLASS SUBSTRATE 



PROCESS (3) 



GLASS SUBSTRATE 



PROCESS (4) PLATING PROCESS FOR FABRICATION OF FIRST ORIGIN AL RECORD 



PROCESS (5) 



^>^M ET ALLIC O RIGI NAL RE CO RD '/// / 
FORMED DISK 





PROCESS (6) MEASUREMENT OF REPRODUCED SIGNAL EXTRACTION OF SATISFIED PIT GROUP 

. FIRST REFLECTIVE-FILM 




FORMED DISK 




LTT 




48 



REFLECTANCE 30% 
(Au) 



PROCESS (7) FABRICATION OF SECOND ORIGINAL RECORDiPHYSICAL FEATURE OF SATISFIED PIT GROUP + 
SECOND UYER DATA 



SECOND ORIGINAL RECORP^^^^CS 
PROCESS (8) SECOND ORIGINAL RECORD 





575a 



PROCESS (9) FABRICATION OF TWO-LAYER OPTICAL DISK (2P METHOD) 

f 2 ^ 48a 




SECOND REFLECTIVE 
FILM 

FIRST REFLECTIVE 
FILM 



130 



EP0 706 174 B1 



XHOM13N 




131 



EP0 706 174 B1 



FIG. 70 



(insertion of disk) -x^ 



'66a 




drop) 



667 

ANOTHER FIGURE 



^ YES ^^668 




MACHINE ID CHECK, RECORDING ROUTINE 




ANOTHER FIGURE 



666f 



.OK 



YES 



START INSTALL 



-666g 



LEGAL CIPHER DECODER CHECK ROUTINE 



PROGRAM LICENCE ID : RECORD IDn 
RECORDING IN PROGRAM SECTION OF HDD 



669x 
666h 



YES 




668x 



MACHINE ID CHECK, DRAW-UP, RECORDING ROUTINE 



ANOTHER FIGURE 
666k 



R ECORD USER'S NAME IN MAGNETIC RECORDING SECTION 



RECORD ARRANGEMENT INFORMATION ON FAT DATA AND 
THE LIKE OF INSTALLED PROGRAM IN HDD AND/OR i ^ 
INHERENT MARK INTO HDD 



666m 




( COMPLETION INSTALL y ^666q 



1 



132 



EP0 706 174 B1 



FIG. 71 



PROGRAM STARTED^ 
-671 a 

LIES. 



NO 



ILLEGALLY COPH 
SOFTWARE USE 
STOPPING ROUTINE 





670x 

> ANOTHER FIGURE 
671w 



ILLEGALLY COPIED , 
SOFTWARE USE 
STOPPING ROUTINE 



^670y 

ANOTHER FIGURE 



671d 




STOP ) 



READ FILE 




-671e 



671! 



PRINTED 



Y YES 



ILLEGALLY COPIED - 
SOFTWARE USE 
STOPPING ROUTINE 




^670z 

■> ANOTHER FIGURE 



OK 



YES 



IMPLEMENT PRINTING OPERATION^ 



67 




671h 



t YES 



ILLEGALLY COPIED " 
SOFTWARE USE 
STOPPING ROUTINE 



^670w 

> ANOTHER FIGURE 



<°!5> 

T YES 



671] 



IMPLEMENT FILE SAVING 



( END 



671k 



133 



EP0 706 174 B1 



FIG. 72 



Q LEGAL OPTICAL D ISK CHECK ROUTINE 




667a 



667 



REPRODUCE OPTICAL DISK TO 
REPRODUCE OPTICAL DISK PHYSICAL 
FEATURE INFORMATION.CIPHER OF ID 
NUMBER,AND ONE DIRECTION FUNCTION 
CIPHER DECODER INFORMATION 



667b 





* 


CONVERT PHYSICAL FEATURE 
INFORMATION AND ID NUMBER INTO 
PLAIN TEXTS ON THE BASIS OF : 
DECRYPTION DATA OF CP CIPHER 


1 





667c 



ACTUALLY MEASURE PHYSICAL FEATURE 
INFORMATION OF DISK, AND CHECK IT WITH 
THE CONVERTED PHYSICAL FEATURE 
INFORMATION 



667d 




6671 



DISPLAY 

"DUPLICATED 

DISK" 





Yes 







667g 



I 



STOP 



NEXT STEP 



134 



EP0 706 174 B1 



FIG- 73 



;(m 



MACHINE ID CHECK, DRAW -UP, RECORDING ROUTINE 



X 



5> 



565 



READ ALL INSTALLED MACHINE ID 
FROM MAGNETIC RECORDING SECTION 
OF OPTICAL DISK, READ MACHINE ID 
STORED IN HDD OR MACHINE ID 
ELECTRORONIC-RECORDED IN 
MACHINE, AND CHECK BOTH 



668a 




OK? 



668b 
No 



Yes 



663c 



CONFIRM REMAINING NUMBER OF 
INSTALL-ALLOWABLE MACHINES OR 
REMAINING INSTALL-ALLOWABLE LICENCE 
NUMBERS IN MAGNETIC RECORDING 
SECTION 



6686 
No 




STOP 



T 



668e 



6681 

MACHINE ID yes 
PRESENT IN HDD Ol 
MACHINE? 



GENERATE MACHINE ID, AND 
RECORD IT IN HDD 




668h 



RECORD NEW MACHINE ID IN 
MAGNETIC RECORDING SECTION OF 
OPTICAL DISK 



668i 




( stqp T 



668k 



( run 



668m 



135 



EP0 706 174 B1 



FIG. 74 



i 



CIPHER DECODER CHECK ROUTINE 



-669 



READ CIPHER 
DECODER PROGRAM 
FROM MEMORY 



•669a 



READ SPECIFIC CIPHER 
DATA FROM PROGRAM 
OR HDD 



CONVERT SPECIFIC DATA INTO 
PLAIN TEXT IN ACCORDANCE WITH 
CIPHER DECODER PROGRAM 




-669b 



■669C 



>^ STOP^J^ 



669e 



INCORPORATE CONVERTED 
DATA INTO A PORTION OF 
PROGRAM AND OPERATE IT 




-669f 



,669h 

669g 

M£>{ pROGRAM STOP ) 

6691 



136 



EP0 706 174 B1 



FIG. 75 



ILLEGALLY COPIED SOFTWARE OPERATION STOPPING ROUTINE ) 



,670 



vYES 



,672 



PROGRAM LICENCE NUMBER GIVEN FROM OPTICAL DISK:READ ID NUMBER IDn 



CHECK FROM NETWORK 1 14a WHETHER SAME ID 
NUMBER IDn IS OPERATING IN NETWORK 




672a 



672b 




ROUTINE FOR 
STOPPING 
OPERATION OF 
SOFT WITH 
SAME LICENCE 
ID NUMBER 

672d 



DISPLAY"START-UP IS NOT ALLOWED 
BECAUSE OF PRESENCE OF SAME ID 
NUMBER »!N DISPLAY SECTION 



(stop) ' 672e 



REPRODUCE Ac ARRANGEMENT INFORMATION SUCH AS 
FAT INFORMATION FROM LEGAL HDD OR REPRODUCE 
LEGAL MARK Mc 



PROGRAM MOVEMENT 
DETECTING STEP 

673a 



MEASURE ARRANGEMENT ADDRESS INFORMATION Ap 
SUCH AS FAT INFORMATION OF CURRENT PROGRAM IN 
HDD, OR MEASURE LEGAL MARK Mp 



^673b 




73 



REPRODUCE LEGAL MACHINE ID RECORDEC^IN 
PROGRAM TO CHECK IT WITH MACHINE ID 
PERSONAL COMPUTER OR HDD IN WHITH 
PROGRAM IS STORED 



$73f 



\667x 



LEGAL DiSK 

CH ECK, FA BRICATI ON, 
RECORDING 
ROUTINE 




137 



EP0 706 174 B1 



1 



X9>f 



CD 

d 

LL 



9UILJ0B1AI 
SSSJd 




138 



EP0 706 174 B1 



LU 



^ ^ < 

sal 

CO DC CO 



LU 

_J 
ao 

5 is 

CO _ CO 



CD 



y o 

is 



O (T, 

Uj«Z ' 

_J -J }~ _ 

£D O < ^ 

5 c tc Q 

< I- HI u 

£ Z Z o 

o O uj uj 

CO Q CP CO 



K i9 



NOLL03S ONLLindiriO 

* 



H3C3O0N3 H3HdlO 

A 



CO 
CO 



CO 

co 

CO 



co a 1 

r^g <o iu co 

III i 

< 
a 

c 

CO 



N0LL03S 0NllVyVd3S 



NOI103S 9NIZIS3H1NAS 



uj uj 



2 

O C z z o 

Q 
Z 



C < UJ 
< UJ 1 

en co w 

-X3— 



2 

o 

c3 

UJ 
00 

<3 

CO 
CO 
LU 
QC 

a. 
O 

a 

UJ 
CD 
< 
2 



QC O 

a. uj 

5 co 

8d 
uj = 

g o 



w o 
? y 



O 

Q CD 

uJ 'Z 

5 09 
< CO 

t I Ouj 

— — O CO 



1 

CO 



o A 

z = z 

CO UJ CO 

= 2 x 

t- O j- 

(32 O 

| CO § 



o|j 



2 

_a_ 



cr 5 ' 

UJ UJ . 

il" 

ui Q uj O 

CD Z Z 

2 < uj 
O 2 d _ 
Z 



z 

C5 

Si 

CO o 
3 UJ 
< co 

H| 

Q P 
Z 3 
O OL 

O E 

2 
> o 



U. LU ^ U ^> 

U- QC J UJ O 

C LU 5 O P 

lullOoo 

b & £ § uj 

~ □ = fl. CO 



g 2 a p 

O uj UJ uj 
2 > Q CO 



139 



EP0 706 174 B1 



FIG. 78 



685 



DIFFERENCE DATA 



IMAGE COMPRESSION ENCODER 

691 

I 

COMPRESSION/ 
PARAMETER 
GENERATING 
SECTION 



DCT CONVERSION 



DC 



QUANTIZING 



h 



AC 



FIXED LENGTH 
DATA 



QUANTIZING 






> 


f 


VARIABLE 
LENGTH DATA 



SYNTHESIZING 



WEIGHTING 



Table 



QUANTIZING STEAL 



QUANTIZING TABLE 



cr 

LLi 
Q 
O 
O 

UJ 

tr 

Lli 

JZ 
D_ 

O 



689 d 



^PARAMETER 
CIPHER 



COMPRESSED 
SIGNAL 



140 



EP0 706 174 B1 




141 



EP0 706 174 B1 



FIG. 80 



START-UP INSTRUCTION FOR PROGRAM No. N 



-405 



DELETE DATA ON MAGNETIC TRACK CONTAINING KEY 
INFORMATION OF PROGRAM No. N.BEFORE READ KEY 
INFORMATION OF THIS MAGNETIC TRACK 




-405a 



405b 



405h 



READ KEY DATA OF PROGRAM No. N 



DISPLAY INPUT INSTRUCTION 
OF KEY OF PROGRAM No. N 



READ DISK 
ID(OPT) 



•405i 



READ DISK ID 
(Mag) 



405j 




I 



USER INPUTS KEY No. 



405e 
No 




■405c 



■405d 



■405f 



STOP 

DISPLAY "KEY IS NOT 
RIGHT OR IT IS 
DUPLICATED DISK 



RECORD KEY DATA OF 
PROGRAM No. N IN MAGNETIC 
TRACK 



405g 



STOP 

DISPLAY "DUPLICATED DISK" 



DECRYPTION CALCULATION OF KEY 
DATA, DISK ID(OPT) AND DISK ID (Mag) 



r 
405n 



405q 




405m 




142 



EP0 706 174 B1 



FIG. 81 



A:> Start: Program No ,11 

Please input Password of Program No.N 

A:> 123456 

OK 



143 



EP0 706 174 B1 



og- 



ee 

o 



C3 
i= 
O 
=) 

QC $ 

a. £ 

uj S5 
tr co 



o 
o 

CO 




2 CO 

g 

CO 



o 

CO 



ZZZZZ1 



V- 




2: 




LU 








UJ 




> 




o 








Lit 




CO 




tr 




UJ 




RAV 

RnV 


IRC! 




o 







rr 






S 


_j 








o 




o 




cc 




a: 




H 
2 




6 


CO 


O 




LU 


— I 


o 




> 




> 




cr 




< 2 




Q 




o o 






§ 


111 p 




§ 




2 O 

O Lu 




o 


> 
-J 


K4 CO 






o 















> a 
ui Q 

IS 



a 

2 
Q 
2 
O 
co a. 

CO CO 
UJ LU 

cr £ 

Q O 

< o 



o 

COv 



CO CO COv 

co\ co\ co\ 



CO 
CO 



2. 

o 
o 

LU 

UJ 

og 
s o 

< QC 

2 0. 

> UJ 

Q DC 



00 

z 

< o 
y cr 

I— Q_ 

a_ uj 

O CC 



Ln co 

OJ CO 



< 

2 

CO 

h-, o 
2 LU 
LU O 



' CO 
CM 



a t 

< z> 

LU o 

x cc 



a lu 

f— 2: 

cl cr 

O Q 



o 

CO 
CO 



2 

o 
f— 
a 

LU 

cr 
cc 

ti 

cc 

si 

o o 

U 2 

LU < 



144 



EP0 706 174 B1 



FIG. 83 



CIPHER A POTION OR ALL 
OF DATA CONTENT FIRST- 
TO MTH SUB-CIPHER 
ENCODERS TO PRODUCE 
Cs to Csm 



693a 



693d 



NO 



693b 



RECORD IN TOC 
OF ORIGINAL 
RECORD 





PROCESS OF FIRST 
MASTER CIPHER CENTER 



PROCESS OF NTH CIPHER CENTER 



693C 



FIRST MASTER ENCIPHERING DEVICE y 6£?U NTH WASTER ENCIPHERING DEVICE 




MAIN 



FIRST MASTER CIPHER ENCODER 



RECORD Cs TO Csm IN 
FIRST RECORDING AREA 
OF ORIGINAL RECORD 



SPARE ISECOND MASTER CIPHER ENCODE^ 



$93v 



,693e 



MEASURE PHYSICAL FEATURE? 
INFORMATION OF DISK 



TRANSMIT'PHYSICAL FEATURE IN FORMATION 
AND SUB-CIPHER DECODE INFORMATION" TO 
FIRST TO NTH MASTER ENCIPHERING DEVICES 
THROUGH COMMUNICATION CIRCUIT SUCH AS 
INTERNET 



1 V2fn 



RECEIVE FIRST TO NTH 
MASTER CIPHERS C1 TOCn 



693h 



SYNTHESIZE TO NTH CIPHERS C1 TO On 
TO PRODUCE INTEGRATED CIPHER CI 




6931 



RECORD INTEGRATED CIPHER CI IN 
SECOND RECORDING AREA OF 
.ORlfilNAl RFCQRD 



YES 




RECORD DATA CONTENT IN 
FIRST RECORDING AREA OF 
ORIGINAL RECORD 



693m 



FABRICATE ORIGINAL RECORD 

— ~n 



FORM DISK 



r 



693n 
693p 

, 1 cf 

1 FORM REFLECTIVE FILM! 

~~ 693q 



FIRST MASTER ENCIPHERING RO UTINE 



RECEIVE "PHYSICAL FEATURE 
INFORMATION AND CIPHER 
DECODE INFORMATION" 



j694b 



ENCIPHER MAIN ENCIPHERING ROUTINE 
"PHYSICAL FEATURE INFORMATION + 
SUB-CIPHER DECOOE INFORMATION "M1 
WITH FIRST MASTER CIPHER ENCODER 
WITH ONE DIRECTION FUNCTION TO 
DRAW UP FIRST MASTER CIPHER C1 (SEE 
FIG. 37) 




694e. 



MAIN ENCIPHERING ROUTINE ^ 
ENCIPHER M1 THROUGH SECOND CIPHER 
ENCODER TO PRODUCE SECOND MASTER 
CIPHER C2 



TRANSMIT SECOND 
MASTER CIPHER C2 



694f 



"NTH MASTER * '* 

FN01PHFR1NG ROUTINE 



694g 




694h 



$94i 




C 



FORM PROTECTIVE LAYER , 

y 693t 

COMPLETION OF DISK 



145 



EP0 706 174 B1 



FIG. 84 



MAIN ENCIPHERING ROUTINE 



INPUT OF DATA TO BE ENCIPHERED 
H» 5 1 2bit— 



Mn= 



PHYSICAL FEATURE 
INFORMATION 



SUB-CIPHER DECODE 
INFORMATION 



ID NUMBEF 



695 



695a 



695b : 



ELLIPTICAL FUNCTION 

EXAMPLE OF EQUATION WHEN RSA FUNCTION EMPLOYED 

d=Over 256 bits or 512 bits (Secrete) n = over 256 or 512 bits 

it( Disclosed) , Cq/s . > n n v n 

p,q (becrete) n = pXq 

eXd = 1 modLCM(p-1,q-1) 

Cn = Mn d mod n 



695c 



OUTPUT OF NTH MASTER CIPHER Cn 



TO NEXT STEP 



146 



EP0 706 174 B1 



FIG. 85 



,696a 



REFLECTIVE FILM f 
RECORDING ROUTINE 



696 



REFLECTIVE FILM 
RECORDING ROUTINE 





696c 



MAKE NOTCHES IN REFLECTIVE FILM AT RANDOM 



696d 



MEASURE PHYSICAL FEATURE 
INFORMATION ON NOTCHES 



696e 




YES 



696f 



MASTER 

ENCIPHERING 

CENTER 



696i 



ISSUE SERIAL NUMBER IDd AT EVERY DISK 



TRANSMIT ' 
REFLECTIVE 
SECTION PHYSICAL 
FEATURE 

INFORMATION AND 
SUB-CIPHER 
DECODE DATA 



,696} 



-\696g 



NTH MASTER 
ENCIPHERING 
ROUTINE 



PRODUCE SUB-CIPHER Cs FROM "REFLECTIVE 
SECTION PHYSICAL FEATURE 
INFORMATIQN+SERIAL NUMBER IDn" 



RECEIVE FIRST TO NTH 
MASTER CIPHERS CR1 to 
CRn 



696h 



FORM NOTCHES ON REFLECTIVE FILM IN 
ACCORDANCE WITH FIRST TO NTH MASTER CIPHER^ 
OR SUB-CIPHERS Cs 



696k 



( TO NEXT STEP 

- T- ■ 



696m 



147 



EP0 706 174 B1 



FIG. 86 




697b 



REPRODUCE INTEGRATED CIPHER CI 



697c 



SEPARATE INTEGRATED CIPHER CI INTO MASTER CIPHERS C1 to Cn 



± 



697v 



DECODE MASTER CIPHERS C1 TO Cn 



>|r 697e 
697f 



ROUTINE FOR 
CONVERTING: CIPHER 
INTO PLAIN TEXT 



n=0 



l n-n+1 /K 

y 



697g 



?98 : 



READ OUT MASTER CIPHER DECODER FROM ROM 
SECTION OF DRIVE,AND CONVERT CIPHER Cn INTC 
PLAIN TEXT 



( STOP ) 




7— 

CIPHER 

DECODE 

ROUTINE 



STOP ^ 
697m 



OUTPUT PHYSICAL FEATURE INFORMATION .SUB-CIPHER 
DECODE INFORMATION,^ NUMBER 



MEASURE PHYSICAL FEATURE DATA,' 



697n 




STOP ) 



ALLOW OPERATION 



697r 



DECODE SCRAMBLE KEY, ID NUMBER OR SPECIFIC DATA 
CIPHER THROUGH SUB-CIPHER DECODE INFORMATION 




697s esn 

697u 



148 



EP0 706 174 B1 



FIG. 87 



CIPHER DECODE ROUTINE 



INPUT OF CIPHER DATA Cn 



/ 



I 



698b 



CONVERSION INTO PLAIN TEXT THROUGH 
ONE DIRECTION FUNCTION (RSA 
FUNCTION, ELLIPTICAL FUNCTION) 

IN THE CASE OF RSA FUNCTION 

e:INTEGER ABOVE3 (DISCLOSED) 
n:OVER 256 OR 521 BITS(DISCLOSED) 

Mn = Cn e mod n 



698c 

^— ,i 



OUTPUT OF PLAIN TEXT DATA Mn 





PHYSICAL FEATURE 


SUB-CIPHER DECODE 


ID NUMBER 




INFORMATION 


INFORMATION 



t 



149 



EP0 706 174 B1 




150 



EP0 706 174 B1 



FIG. 89 



START RECORDING OF ORIGINAL RECORD 




711a 



RECORD FIRST RECORDING SIGNAL IN FIRST 
RECORDING AREA OF ORIGINAL RECORD FROM 
OUTER CIRCUMFERENTIAL PORTION TO INNER 
CIRCUMFERENTIAL PORTION OT IN DIRECTION 
OPPOSITE TO ORDINARILY REPRODUCING 
DIRECTION 



711b 



MEASURE PHYSICAL FEATURE INFORMATION OF ORIGINAL 
RECORD (IN SPECIFIC RECORDING SIGNAL AREA, 1) 
COORDINATE INFORMATION OF POSITION ON ORIGINAL 
RECORD, 2) TRACKING ERROR SIGNAL, 3) SLICE LEVEL 
OFFSET VOLTAGE INFORMATION, 4) PIT DEPTH 
INFORMATION, 5) INPHASE AND ANTIPHASE SIGNALS OF PITS 
OF ADJACENT TRACKS, 6) NOTCH SIGNAL FROM ORIGINAL 
RECORD, 7) ERROR SIGNAL, 8) SPECIAL SIGN SIGNAL 



,711c 



EXTRACT PHYSICAL 
FEATURE INFORMATION 



Tile 



TRANSMIT DATA SUCH AS ^ 
PHYSICAL FEATURE 
INFORMATION TO A PLURALITY 
OF ENCIPHERING DEVICES 



T 



711 f 



RECEIVE CIPHERS C1 to Cn 



NTH ENCIPHERING DEVICE 



SAME PROCESS AS No. n 
MASTER ROUTINE 694 



RECEPTION BY NTH 
ENCIPHERING DEVICE 



ENCIPHERING BY NTH 
CIPHER ENCODER 
MAIN ENCIPHERING ROUTINE^ 695 



TRANSMIT NTH CIPHER Cn 



694 



694i 



694j 



694k 



SYNTHESIZING CIPHERS C1 TO Cn 
COMBINE IT WITH SECOND 
RECORDING SIGNAL, AND RECORD 
COMBINED DATA IN SECOND RECORDING 
AREA SUCH AS TOC TO BE SUBSEQUENT 
TO FIRST RECORDING SIGNAL 



711 g 



c 



TERMINATE RECORDING 



Y 



71 ih 



151 



EP0 706 174 B1 



SE C3 z 

< o p 5 z 

m D CC g p 

o yj 3 o 




152 



EP0 706 174 B1 



FIG. 91 



Q START 712 



REPRODUCE SECOND RECORDING AREA SUCH AS TOC AREA 



-712a 



REPRODUCE FIRST TO NTH CIPHERS C1 TO Cn AND INFORMATION OF TOC 



712b 



CONVERT C1 TO Cn INTO PLAIN TEXTS THROUGH RRS 
TO NTH CIPHER DECODERS WITHIN ROM IN MASTER 
CIPHER D ECODER . 6gQ 



CIPHER DECODE ROUTINE 



-712c 



OUTPUT OF PLAIN TEXTS M1 TO Mn 

Mn= PHYSICAL FEATURE INFORMATION .SUB-CIPHER DECODE 
INFORMATIONS NUMBER . 



712d 



CHECK COINCIDENCE OF ALL PHYSICAL 
FEATURE INFORMATION,^ NUMBER AND 
OTHERS 




■712e 



713 



STOP ROUTINE j 7 J 3a 



DISPLAY "DUPLICATED DISK' 



START REPRODUCTION 
I 



712g 



MEASURE PHYSICAL FEATURE INFORMATION 
IN FIRST AND SECOND RECORDING AREAS 

3 



712h 



OUTPUT OF STOPPING 
INSTRUCTION OF PROGRAM 
OR REPRODUCTION 

q stop 




713b 



CHECK MEASURED PHYSICAL FEATURE INFORMATION 
WITH PHYSICAL FEATURE INFORMATION 




. 7121 



713d 



STOPPING ROUTINE 



CONTINUE REPRODUCTION 



712k 




712m 

SUB-CIPHER NO 
DECOOER USEC 



REPRODUCE ENCIPHERED SlGNAfT^ 
OR SCRAMBLE SIGNAL IN FIRST 
RECORDING AREA 



712n 



712p 



PERFORM PLAIN TEXT CONVERSION OR 
DESCRAMBLE USING SUB-CIPHER DECODE 
DATA IN SUB-CIPHER DECODER 



712q 



OUTPUT PLAIN TEXT CONVERTED DATA OR DESCRAMBLE DATA 



OUTPUT DMaUS 12 ' 



153 



EP0 706 174 B1 




154 



EP0 706 174 B1 



TWO-POINT COINCIDENCE SYSTEM 




ROTATIONAL ANGLE( 8 ) 
THREE-POINT COINCIDENCE SYSTEM 




2 0 2x\k 2(n+1):r 

ROTATIONAL ANGLE( Q ) 



155 



EP0 706 174 B1 




156 



EP0 706 174 B1 



FIG- 95 



MEASURE FIRST PHYSICAL FEATURE) 
INFORMATION OF DISK 

FIRST PHYSICAL FEATURE INFORMATIONS C 
NUMBER+SUB-CIPHER NUMBER 



735b 

DRAW-UP OF FIRST - 
PHYSICAL FEATURE 
INFORMATION 

735c 



COMPRESSION 



735d 



H:FIRST PHYSICAL FEATURE INFORMATION +DRAW-UP OF COMPRESSION VALUES 
OF ID NUMBER AND SUB -CIPHER NUMBER 



-735a 



-735e 



735g 



INPUT OF 
SECRETE KEYX 
X:OVER 128BITS 
(SECRETE) 



ENCIPHERING CALCULATION 

ELLIPTICAL CURVE y 2 =o? +ax+b mod P 

F(x):ONE DIRECTION FUNCTION 

G:POINT ON SYSTEM PARAMETER ELLIPTICAL 

FUNCTION (FIXED VALUE:DISCLOSED) 

1 .K:RANDOM NUMBER(SECRETE) 

3.R'=f(R) 

Q:(DISCLOSED) 

H:PLAIN TEXT INCLUDING FIRST PHYSICAL 
FEATURE INFORMATION 



2. CIPHER1 : R=f(G K ) 

4.CIPHER2 : S=(KXR'-H)X' 1 mod Q 



ROUTINE FOR 

DRAW -UP OF 

CERTIFICATION 

CIPHER OF FIRST" 

PHYSICAL 

FEATURE 

INFORMATION 

x_^735h 



-735f 



PRODUCE CERTIFICATION CIPHERS R,S 



735i 



RECORD CERTIFICATION CIPt^RS R,S AND PLAIN TEXT H(INCLUDING 
FIRST PHYSIOAl FFATI IRF INE 



735j 



vJTORMATION) 



PUT DISK ON MARKETf^— 735k 

-735m 735p 




735n 



735u 



157 



EP0 706 174 B1 



FIG. 96 



0 



EXPAND H 



DISK CHECK 
-736a ROUTINE 



OUTPUT FIRST PHYSICAL FEATURE INFORMATION, ID NUMBER, SUB 
-CIPHER DECODER NUMBER 



MEASURE DISK PHYSICAL FEATURE, AND OBTAIN SECOND PHYSICAL 
FEATURE INFORMATION [ 



CHECK FIRST PHYSICAL FEATURE INFORMATION WITH SECOND 
PHYSICAL FEATURE INFORMATION 




DISPLAY "DUPLICATED 
DISK" 



( stop 



736g 



EXECUTE PROGRAM OR OUTPUT DATA 



^735w 

-736b 

„ 736c 
,736d 
^736f 



736h 



158 



EP0 706 174 B1 




d 



159 



